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FFORTS TO INCREASE ENERCY PRODUCTION REVIEWED 


OW202058 Beijing XINHUA in English 0749 GMT 19 Aug 82 
| Text Beijing, August 19 (XINHUA)--China's energy output rose 7.2 percent 
in the tirst seven months of this year over the same 1981 period, equivalent 
to 3// million tons of tandard coal. Production of coal, which accounts for 
ercent of all China's energy output, rose 9.6 percent in the same period. 
tate Statistical Bureau reports that China put over 21 percent of its 
capital construction investment into energy development between 19/79 and 1981 
ind in the first half of 1982. 
, rontly nos ’ ty . ion hh lz 7." ‘ im ij m—a i rd . l 1 ; , e 
lt | saclay unG f 4 i i ict Ti iré ) at ve ane med 1um SiZé COa mining ar as 
with a total capacity of 100 million tons and 62 hydroelectric and thermal 
ower stations totaling more than 20 million kilowatts. 
Chie key coal mining proiect now under construction the biggest are tive 
ining areas in Shanxi, Anhui, Shandong and Inner Mongolia, each having a 
igned capacity ol! ver 10 million tons, Most of the new mines of these 
ining areas are expected to go into production by the end of 1985. Smaller 
inder construction spread in Gansu, Shaanxi, Henan, Heilongjiang, Hebei, 
Jiangsu and other provinces. Ten major hydroelectric and thermal power sta- 
ions are under construction. Most of them have a designed capacity of over 
0,000 kilowatts. 
rr atairly long period to come, a spokesman for the State Planning Commis- 
sion said, China will continue to give priority to the development of coal and 
hydropower, taking coai as the major source of energy. Special efforts will be 
levoted to raising the percentage ol hydropower in the production of primary 
ry, as China ranks first in the world in terms of water power resources. 
China has also stepped up its exploration and development of petroleum 
resources, and is planning nuclear power stations for some energy-short areas. 
Wiile making efforts to expand its energy industry, the country has launched a 
nationwide energy conservation drive, which enabled China to increase its 
total industrial output value at an average annual rate of /.1 percent over 
the past three years. 
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ne world's industrially developed nations are aggressively expanding their 
interconnecting power grids through continuously expanding technologies related 
to venerator construction, ultrahigh voltage transmission and electric power 
yrids, because the interconnecting power grids have outstanding technical and 
economic advantages. For example, a highly efficient large-scale generator 
iving a low unit construction cost can be employed in a large-scale power 

lant and thus achieve savings in investment and fuel, lowering the g* cating 
cost, and reducing the assembly's spare capacity. The time difference and the 
easonal difference over a large area can be utilized to suppress the peak load 
and thus improve the utilization rate of the power generating facilities. The 
technical and ecunomic characteristics of the different types of facilities can 
be fully utilized and thus realize much better economic effect. The thermoelec- 
tric and hydroelec. ric power generating plants can be combined in a large elec- 
tric power grid to achieve a regulating effect provided by the hydroelectric 

and thermoelectric power generation as well as the regulating effect provided by 
interconnecting a number of river basins. The capacity to cope with accidents 
can be strengthened and thus improve the reliability of electric power supply. 

A large surge load capacity can be absorbed more easily and thus improve the 


quality of electricity. 


T) 
; 


~ 


fhe electric power can be exchanged between different parts of the grid, trans- 
terring the electric power from a grid with excess to a grid with shortage, To 
be sure, there are also safety and reliability problems brought about by inter- 
connection of power grids. However, these problems can be solved through adop- 
tion of advanced technological measures and strengthening of the operational 


management. 


It can be seen from this that aggressively developing power grid technology and 
accelerating the interconnection of adjacent electric power grids in order to 
take tull advantage of the economic effect of interconnected power grids ought 
to be one of the important technological policies for the realization of China's 
electric power industry modernization. 


We must first of all raise the awareness of the importance of interconnecting 
power grids. In drafting plans for China's electric power development and in 
carrying out the electric power grid design of each province (district), we 
must have an idea of the overall situation. In selecting sites for the electric 
power sources and the plan for the electric power grid construction, and decid- 
ing the priority of construction investment, not only an overall balance within 
a province (district) but also the technical and economical effects of the 
nterconnected power grid must be taken into consideration in order to arrive 


at an optimum design. 


Secondly, we must aggressively undertake the research work related to the tecl- 
nology of ultrahigh voltage, large power transmission. Although China has rich 
energy resources they are very unevenly distributed, Hydropower resources are 
concentrated in the southwest, northwest, and south-central regions. Coal re- 
sources are concentrated in Shanxi, Nei Monggol, and Henan, while the electric 
power load is mainly in the eastern districts along the coast where there is a 
shortage of energy resources. Therefore, development of ultra (very) high volt- 
ize DC and AC electric power transmission technologies is urgently needed. 











China tirst 500,000-volt ultrahigh voltage transmission line running from 

| han to Wuchang (754 km) was put into operation last year. From now 

nm, we must undertake the research work related to the development of an even 
higher voltage (750,000-100,000,000-volt) AC power transmission technology. 

[he DC power transmission is a technology with a great future. Therefore, 

both DC and AC power transmission technologies must complement one another in 
the large-scale power grids or interconnected power grids which are to be built 
in China in the future. Neither technology may be neglected. 


Finally, we must also research and formulate regulations and technical mea- 
sures to guarantee the quality of electrici-v of the power grid. We must also 
research and solve the problems related to t.. safety and reliability of the 
expanded power grid and the interconnected power grids. The fundamental tech- 
nological measures that can be used to guarantee the voltage of the electric 
power grid include powerless power source and voltage regulation. The funda- 
mental technological measures that must be introduced to China's ever-expanding 
electric power grid in order to guarantee the operational safety include such 
technologies as highspeed switch, highspeed excitation control, electric brake, 
and series capacitor compensator. 











POWER NETWORK 


WORK STEPPED UP ON TAIZHOU THERMAL POWER PLANT 
Hangzhou ZHEJIANG RIBAO in Chinese 4 Sep 82 p 2 


[Text] In building the Taizhou Power Plant, the cadres, workers, engineers, 
and technicians are using new methods, technology and materials to achieve 
notable improvements in engineering quality and a greatly accelerated pace 

of construction. Construction now centers on the installation of the machinery 
and electrical equipment. The No 1 125,000-KW generating unit and the main 
transformer have already been installed and the 400-ton boiler water pressure 
tests have been successfully conducted. A 150-meter-high smokestack and 

a 250-meter-long coal pier have been built. 


The "Tai Dian" [for Taizhou Electric Power Plant] is a large-scale thermo- 
electric power plant the first stage of which calls for the installation 

of two generating units with a combined capacity of 250,000 kilowatts. After 
installation, these two generators can supply electricity to Taizhou, Ningbo, 
Jinhua and Wenzhou and other areas and will play a vital role in promoting 
the national economy and meeting the people's need for electric power. In 
order to achieve greater, faster, better, and more economical results, the 
"Tai Dian" builders have taken care to employ the latest technology and 
building materials in the construction. The 150-meter-high smokestack is 

an important auxiliary project with high requirements placed on quality. 

For this reason, the Zhejiang Second Construction Company charged with the 
project used the latest domestic methods to carry out the construction, 

not only assuring that the quality matched the advanced domestic levels 

for comparable structures, but also beating the original plan by 27 days. 

The plants's large circulating pump house is close by the Jiao Jiang and 


the base of the pit is more than 8 meters below the normal water level. 
[he outside water intake passes through a layer of rock more than 30 meters 
thick. Using normal underwater blasting methods would have been extremely 


difficult and highly dangerous but there was no time for alternate construc- 
tion methods. To solve this problem, the personnel of a certain unit of 
the East China Sea Fleet Engineers employed advanced demolition techniques 
for the water intake and the pump house simultaneously, saving valuable 
time. The 400-ton boilers of "Tai Dian" are large with a large insulating 
area. When working on the boilers, the employees of the Provincial Thermo- 
electric Equipment Company used Chinese-made insulating materials which 

are |ightweight, insulate well, have a high safety coefficient and are easy 
to work with. 











The Taizhou Power Plant Under Construction 


cso: 4013/8 











POWER NETWORK 


WORK PROGRESSES ON FUJIAN'S BIGGEST THERMAL POWER PLANT 
Fuzhou FUJIAN RIBAO in Chinese, 7 Jun 82 p l 


[Article by staff correspondent: "Third Phase Construction of Yongan Thermal 
Power Plant Begins, It Will Add an Installed Capacity of 200,000 Kilowatts 
and Be the Major New Source of Electricity in Our Province for the Next Five 
to Six Years"] 


[Text] One of our province's key construction projects--the third phase of 
construction of the Yongan Thermal Power Plant is progressing smoothly after 
it began at the middle of last year. 


According to reports from the construction site at the end of May, over three- 
fifths of the reinforced concrete frame for the No 5 boiler that is over 50 
meters tall have been poured. Concrete structures for the steam turbine 
generator of the main plant have basically been done according to schedule. 
Recently, after completing the construction of 9 meters of the province's 
tallest and largest chimney of 180 meters, the advanced hydraulic slide cast- 
ing technique was used to build the remaining portion. The construction per- 
iod can thus be shortened and the quality of construction will be better. 
Originally, the construction of the chimney was scheduled for completion at 
the end of the year, but now it is hopeful that it can be completed by Septem- 
ber. Th installed capacity during the second phase of construction of the 
Yongan Thermal Power Plant was 150,000 kilowatts. The current phase of con- 
struction will add two 100,000-kilowatt generators. After completion, the 
total installed capacity will be 350,000 kilowatts, su:passing that of the 

Gut tanxi Hydroelectric Power Plant to become the largest power plant of all 
the province's hydroelectric and thermal power plants. The annual output of 
the two added generators will be 1 billion kwh. This will be the major new 
source of electricity for the entire province in the next 5 to 6 years. Ac- 
cording to requirements of the plan, the first generator will begin producticn 
by the end of 1984, and the second group of generators will begin production 
after 1985. 
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POWEK NETWORK 


THERMAL POWER PLANT TO BE BUILT AT SHIDONGKOU, BAOSHAN COUNTY 
Shanghai WENHUI BAO in Chinese 15 May 82 pl 
[Text] The Ministry of Water Conservancy and Electric Power yesterday reached 


an agreement with the Shanghai Municipal Government to jointly finance the 
construction of a large-scale thermal power plant at Shidongkou, Baoshan 


County. The planned capacity of the plant is 2,400,000 kilowatts, which is 
three times the capacity of Shanghai's largest power piant, the Minfa power 
plant. The construction work will be done by the East China Power Development 
jureau. 


shidongkou is located on an open field along the Chang Jiang. It is a con- 
venient site in terms of building transmission lines and accessibility to 
water supply; also, there is no constraint on chimmey height in that region, 
and the coal residues can be used to improve soil conditions in the area. 
Furthermore, because of its proximity to Baogang, this location provides 
suitable conditions for plant construction, transportation and living needs. 
Thus, it is one of the most desirable sites for a large power plant in the 
metropolitan Shanghai area. 


Preliminary agreement between the Ministry of Water Conservancy and Electric 
Power and the Municipal Government calls for the installation of two 300,000 
cw units during the first phase of the project. Upon completion of the power 
lant, the amount of electric power allocated for local consumption will be 
vased on the proportion of actual investment received from the City of Shang- 
hai; the remaining power will be distributed by the East China power net- 
work. Profits from the power plant will be used to pay back the principle 
and interest of local investment over several years. 


The new Shidongkou power plant will reduce the power shortage problem in 
Shanghai and in the Eastern China region; it is also designed to improve power 
distribution and provide economic benefits to the region. The first phase of 
the project will consist of all large, coal-fired units which can replace 

some of Shanghai's oil-fired units and the less efficient low-voltage units. 
It is expected that the power plant can save 600,000 tons of fuel oil and 
700,000 tons of prime-grade coal each year, and at the same time improve the 
environmental conditions of Shanghai City. 
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\ODING TRANSFORMER PLANT NOW PRODUCING 500OKV ULTRAHIGH-TENSION EQUIPMENT 
hhijiazhuang HEBEI HUABAO in Chinese No 4, 1982 pp 20-21 


hotographs and captions] 











Giant Transformer Being Moved in the Assembly Shop 
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SOOKV Ultrahigh-tension Equipment Undergoes Simulation Experiment in the 
High Voltage Lab of the Plant's Transformer Research Facility. 
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POWER NETWORK 


SYMPOSIUM ON POWER SYSTEM PLANNING HELD IN NANNING 
Beijing DIANLI JISHU [ELECTRIC POWER] in Chinese No 7, 5 Jul 82 p 76 
[Article: "Academic Discussion Meeting on Power System Planning"] 


[Text] The Academic Discussion Meeting on Power System Planning of the China 
Electrical Engineering Society was held in Nanning City, Guangxi from 22 to 2/7 
March 1982. Seventy-seven delegates attended and 32 papers were received. 


Ihe meeting realized the following achievements through discussion and ex- 


change: 


|. The meeting proposed some computational methods and computer programs 
that can be preliminarily applied. Some have already been or are being 
combined with the actual power system for computational analysis. 


»’, Attention was paid to the importance of basic investigative research work 
and economic analysis, and the three projects on load forecasting, statistical 
analysis of the basic data on reliability and economic evaluation work are the 
basis for conducting systematic planning. The delegates felt deeply that 

we must quickly propose some basic data that suit our nation's situation and 
that can be applied in a definite realm to facilitate the development of plan- 
ning work. For this, many rational suggestions were proposed. 


3}. The meeting clarified the direction of academic research work in planning. 
It can be seen from some papers that the application of new mathematical 
methods and concepts in power system planning has great technical and economic 
value. The attendees unanimously believed planning work must be combined 

with the situation in our nation, linking theory with practice must be in- 
sisted upon, and attention must be paid to the correct direction in economic 


benefits. 


4. The meeting realized the policy of a hundred schools contend. Among the 
papers proposed at this meeting, many discussed the same problems using dif- 
ferent methods. For example, in the optimization of no-work balance, there 
were papers on the three types of methods of linear planning, non-linear 
planning and dynamic planning. The proposal and exchange of these different 
viewpoints realized the policy of a hundred schools contend in academic ex- 
change, and this has provided a good start for further development of academic 
discu:sion and research. 








lhe meeting proposed many suggestions for future work. They are mainly the 
following: 


1. Planning must obey objective economic laws. We must make rolling type 
plans to adapt to the continuouschange in objective conditions. 

2 The planning method and computational programs must be matched and they 
must be simple and easily executed. At present, there are already some com- 
putational programs which must be continually strengthened and perfected in 
application and practice. 


3. We must emphasize basic work in planning and strengthen statistical analysis 
of data. The statistical compilation of data must, firstly, be aimed at the 
future, secondly, be favorable to production, thirdly, be simple and easy to 
carry out. The terms, definitions and methods in statistics must be quickly 
standardized. 


4. We must cooperate with concermed administrative departments, refer to 
foreign experience and data and some of the actual preliminary experience 
already compiled domestically. We must first propose some parametric data 
yr analysis, comparison and tests within a definite range so that related 
york in planning will have a common basis for gradual perfection later. 


>». Reliability work must contribute toward improving the safe operation and 
yroduction of electric power. 


The conference made the preliminary arrangements for the academic activities 
this year and next year after discussion: 


1. During the third and fourth quatters of 1982, a small-scale academic 
activity on reliability will be held with emphasis on statistical methods of 
data compilation. At the same time, the statistical information and achieve- 
ments already available domestically should be exchanged to accumulate data, 
to analyze the types, and to facilitate gradual popularization. 


It is planned that a special topic academic exchange conference on mutual 
Links including specific topics on safety, superior quality and economic 
subjects in planning, design and operation should be held in autumn of 1983 
to make technical preparations for the development of mutually linked systems. 


The conference discussed and deliberated and with the approval by the standing 
committee of the China Electrical Engineering Society, officially established 
the special committee for power systems. The special committee decided fo 
organize a special branch committee on relay protection. 


9296 
cso: 4013/125 








POWER NETWORK 


MALFUNCTIONS IN 110-KILOVOLT TRANSFORMERS ANALYZED 
Beijing DIANLI JISHU [ELECTRIC POWER] in Chinese No 6, 5 Jun 82 pp 35-39, 29 


[Article by Lin Min [0407 1940] of the Electric Power Research Insti- 
tute: “Analysis of Malfunctions of Transformers of 110 Kilovolts and Over and 
Preventive Measures" ] 


[Text ] 
Foreword 


In a powerplant and a substation, the voltage and current transformers are 
electrical equipment directly connected to the bus. If they break down, often 
a blackout of the entire plant and entire substation will occur and this may 
even cause a system-wide breakdown. In recent years, incidents involving 

high voltage transformers have occurred frequently and they have caused great 
damage to the safe operation of the power system. For example, during the 

5 days from 25 to 29 July 1980, the 100- and 220-kilovolt transformers of a 
certain power network exploded 4 times consecutively, causing a blackout over 
a large area of the power network. Also, for example, on 7 August 1981, a 
220-kilovolt current transformer connected to the bus exploded at a certain 
power plant, causing the shutdown of two 300,000-kilowatt generators and 

five 220-kilovolt power lines and a loss of 6 million kwh of electricity. For 
this, the Production Department of the Electric Power Ministry held a panel 
discussion on the power system. The meeting was attended by some units. At 
the meeting, the transformers of the concerned regions were described. The 
meeting combined the experience at each locality and discussed measures to 
prevent such accidents and problems related to the quality of manufacturing. 
The accidents involving some of the transformers have been statistically 
tabulated and introduced below so that the safe operation of transformers can 
be improved. 


Il. Measures To Prevent Such Accidents 


The key to improve operating reliability of transformers is to guarantee the 
manufacturing quality of the equipment. The Ministry of Electric Power pro- 
posed the "quality problems in 220-kilovolt and 110-kilovolt voltage and 
current transformers and opinions on improvement" in Document (81) Dianshengzi 
No 116 and attached documents dated September 1981. ‘The document especially 
emphasized that we should strengthen product inspection. Measurements of 
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Ihe large number of transformers that are in operation or that will begin oper- 
ation are subjected to the following regulations sti . 
to prevent accidents involving 220-kilovolt and 110-kilovolt vo 

irrent transformers” promulgated as Document 117 by the El 
try, the specifics of which follow: 
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equipment and preventive tests and the supplementar: testing rules when con 


t i , te st S . 
The pr tion departments should measure the local discharge and the water 
ontent in oil before the equipment begins operation as much as possible. 


(3) Effective rain-proof measures must be taken to protcct voltage and current 
transformers that have already begun operation. Rain water must be prevented 
from penetrating through the ends of the transformers by adding a rain-proof 
cap or other measures to prevent penetration of water anddamage by dampness. 


(4) The seals on voltage and current transformers must be inspected once a 
year. in combination with preventive tests to see if the respiration system is 
operating normally. The plastic coverings of transformers that have been 
operating for a longer time should be inspected to see whether they have aged 
or whether they have accumulated water. The possibility of water penetration 
ind damage by dampness must be eliminated as much as possible. 


9) There should be measures to repair or exchange as soon as possible the 
‘C-220 voltage transformers manufactured before 1980 by the Taiyuan Trans- 
ormer Plant and other transformers that have been tested and determined to 
contain serious defects. Before repairing such transformers, the period for 
preventive tests should be appropriately shortened and monitoring of operations 
should be strengthened. If a transformer is found to be smoking, the related 
power source should be quickly cut off. To facilitate testing, inspection 
and repair, the network bureaus and provincial bureaus can appropriately main- 
tain some replacement equipmeat. 


(6) We must strengthen preventive tests of transformers, especially measu: 
ments of medium damage and capacitance stipulated in the "criteria for ex- 
change of electrical equipment and preventive tests” and t! supplementar 

rules, chromatographic analysis of oil, measurement 0: water content i: 


oil and measurement of local discharge. These tests are more ettective ir: 
discovering water penetration, damage by dampness and local defects. We 
should also pay attention to the changes in test results. Comparative and 








r? 


switching oper- 
ferro magnet i 
transformer. 


resonance 


differential 


attention 


accidents, 


Ggampness, 


lv 





transtormer 


kilogram/ 
exchanged. 
liscovered 

CR hanged 


transformer: 


transformers. 





ire proposed two ways to improve the seals on the rans ers 
n. One was t idd a plastic seal on the small oil shion at the 
ground potential, i.e., a small common cushion that was higher than the ends, 
that contained a tightly sealed plastic cover and that was connected to th 
ttom oil release valve was added t« -ach group of transformers. [nis met 
, ° . =, ° 
mts. The second way was to fill the plastic cover at the equal potential 
sith nitrogen for protection si that the nitrogen inside the plastic bag co- 
red the top of the oil surface. In 1966 the Wangting Power Plant began to 
idd such plastic covers on three of its 220-kilovolt transformers. Water 
not penetrate any of them during the past 15 years and the oil qualit 
ind insulation were good. 
we should conduct local discharge measurement 
resent, many units have already implemented measurements of local dis- 
irge. For example, the Shandong Electric Power 
ental Institute required that before a transfomner begin peration, it must 
be subjected to ordinary tests as well as lo al fliscucgrge test in a 
voltage of 1.3 times the specified phase. Transformers that show abnormali- 


ies are not placed in operation. The Shanghai Power Supply Bureau considered 
the pros and cons of core inspection at the time of receiving the transformers 
ind decided not to lift the core of newly received transformers but their 
local discharge must be measured. The electrical method was used to take 
measurements under 1.3 times the specified phase voltage and the standard was 
not to use more than 20 micro-micro coulombs for control. With the assistance 
of the Huadong Electric Power Experimental Research Institute, they tested 
more than 50 units and they have created conditions to prepare transformers 

in operation for testing one by one. 


. Measurings tegé 


Voltage transformers can be measured comparatively using different methods of 
‘onnections. The Dongbei Technical Improvement Bureau reported that an effec- 
ive method to test poor insulation of the supports is to measure the tgé of 
the voltage transformers using the "end shielding method". Because the seat 
if the transformer must be insulated from the ground when testing the tg¢ 

of the insulating supports using the QS; bridge measurements, therefore, it 
is more convenient to test it at the time of delivery and inspection. The 
Fuzhou Power Supply Bureau used the method of positive and reverse connections 
ind end shielding to test the tg4 of the voltage transformers. In testing 

20 units, 3 transformers with different defects were found (using the QS, 

bridge). The results of the tests are shown in Table 6. 


cause the etfect of dampness of the current transformer enerall begir 
the surface layer, therefore besides measuring the medium damage o! the 
lation and the capacitance value, it is more effective to measure the 
‘round insulating resistance of the end shield, mediur nd ipacit 
ind to compare and analyze the measur values e standart ble 
r the tg of the capacitance type current transformer i e1 ny 


unit helieve thi is too broad and it is difficult t etect def ts. é 

















ei Technical Improvement Bureau showed that accidents have occurred when 
value was tar smaller than 3 percent in several actual breakdown 
incidents. Therefore, the Administrative Bureau of the Northeast Power Sys- 
tem stipulated that the tgé should not be larger than 1 percent at the time 


delivery and it must not be larger than 1.5 percent during operation. The 
rezulations also stipulated that the numerical value of the phase intervais 


[t 


measured must be compared to past resuJts and the incremental multipi of 
that phase can be calculated according to the following formula: Take phase 
A as an example: 
A, / A, 
K - 1 





(B, + C,)/(B, + C,) 
2 2 1 l 
where A,, B,, C, are the tg4 values measured the last time on the equipment 
of each phase o t the same group. 

\,, Bi, C, are the values measured this time on the equipment of each phase 
of thé same group. 

When the value of K is greater than 0.5, the items to be tested must be in- 
creased and monitoring must be strengthened 


When the value of K is larger than 1, further efforts must be made to find 

out the cause. If the tgé value measured is smaller, and when the multiples 
increase due to errors in the measuring instruments, then the doubt can be 
resolved. 

+. We should measure the water content in oil 

[This method is one of the effective methods of measurement that is more di- 
rectly related to measurements during operation. Although there are no uni- 
fied standards at present, but because the operating temperature of the trans- 
formers is lower, there is less oil, penetration of water into the interior 
will visibly change the water content in the oil. If the measured results 
before and after contamination are contrasted, then it would be easier to 

make a judgment. The Northwest Electric Power Experimental Research Insti- 
tute, the Electric Power Science Research Academy and such units tested sever- 
il transformers containing more than the normal amount of water (ail greater 
than 30 ppm). Their medium damage was also above 2.5 percent. And it was 
proven that the interior contained water. This testing method still re- 
quires more experience to gradually grasp the pattern of the water content 


in oil during operation. 
) Chromatographic analysis of gases in oil 


Ihe use of chromatographic analysis to detect breakdowns of oil filled electr - 
cal equipment has already been applied in power systems. In particular, the 
possibility of breakdowns due to local discharge of current transformers is 
greater. But it is not convenient to test the local discharge by pressuriza- 
tion at the site, but chromatographic analysis can show its superiority. To 
facilitate contrasts, the base value should be measured at the time the 
transformer begins operation for later comparison and its pattern of change 


~ ] , 











‘should be observed. In judging breakdowns due to discharge, the key is the 
content of ethylene. In discussing the establishment of guiding principles 
for chromatography, two different views concermingthe standard content of 
ethylene have been proposed. Finally 5 ppm (approximately 0.005 percent of 
the concentration of the gases) was taken as the standard. The plants and 
bureaus directly under the jurisdiction of the Northeast Power Administrative 
Bureau have temporarily established the chromatographic breakdown value at 
0.001 percent of acetylene and the percentage of total hydrocarbons at 0.05 
percent. Therefore, each locality can establish related regulations that 
combine the situation of the locality with the approval by the local super- 
visory departments based on each locality's own experience. 


IV. Conclusion 


At present, the urgent task is to improve the manufacturing quality of trans- 
formers. Concerned manufacturing departments have already begun such improve- 
ments and they should guarantee the quality of the products and practical 
results. Monitoring and maintenance of the many transformers that are already 
operating or will be placed in operation soon shouid 67> strengthened by imple- 
menting the (81) Dianshengzi No 117 document of the Ministry of Electric Power 
‘o improve the level of technical management of operations. Measures to pre- 
vent explosions related to the problem of chain reactions caused by the ex- 
plosion of the porcelain casing when transformers break down should be con- 
sidered when designing the interior of the structure or the power distribu- 
tors as early as possible so that damage due to such accidents can be con- 
fined to the minimum. 
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POWER NETWORK 


ANALYSIS OF LOSS OF STABILITY IN SOME GRIDS 
Beijing DIANLI JISHU [ELECTRIC POWER] in Chinese No 6, 5 Jun 82 pp 6-11 


[Article by the Technology Office of the Production Department of the Min- 
istry of Water Conservancy and Electric Power: "Analysis of Some Incidents 
of Loss of Stability in Power Networks" ] 


[Excerpts] De toping power networks is the objective law of the electric 
power industry. As the power network develops and enlarges, its superiority 
becomes more and more visible. Large power networks can more rationally uti- 
lize power resources than small power networks and can operate more safely 
and economically. But, we cannot neglect some characteristics and problems 
of large power networks. Large networks have large power plants and long 
distance transmission lines which are all closely connected. Breakdowns 

that occur in any equipment or power line will create a chain reaction. If 
certain links breakdown, they may interrupt stability and cause a blackout 
over large areas and even cause the entire network to collapse and bring about 
serious loss to the national economy. Therefore, while developing the super- 
iority of large power networks, we must fully pay attention to the problems 
brought about by large networks, and we must especially pay attention to and 
solve the problem of network stability before we can guarantee the safe and 
reliable operation of the power network. 


Over the years, our nation's power networks have developed quickly. The 
structure and technical equipment of the power networks have been continuously 
improved. But incidents of losing stability in some power networks have 
occurred during the course of development because the structure was weak and 
because there were problems in operation management. Conscientiously sunm- 
marizing the lessons of these incidents enables us to gain a clearer under- 
standing of the characteristics of the power networks and their patterns and 
to gain more experience in the management of the networks and their operation. 
This is very important in further improving the safe operation of the netwoiks. 


Il. Lessons Learned From the Experience of Accidents 
(1) The Problems of Power Networks Must Be Fully Understood and Emphasized 


The development of some power networks lacks planning. Power transmission 


and transformation facilities cannot catch up with power generation. Facilities 
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tor phase modulation, voltage modula‘ion, protection of relays, communication, 
telekinetics cannot catch up with power transmission and transformation. 

These have weakened the structure of the power networks. As a power network 
expands, a series of problems will necessarily be created. The problems 

that are more visibly exposed are incidents of loss of stability in the power 
networks. 


Operation is not economical in places where more accidents caused by structural 
problems in the networks have occurred. This is because the transmission 
capacity is limited. Hydroelectricity cannot be fully utilized and the load 

of thermo-electric power cannot be distributed according to economic condi- 
tions. In addition, because the transformers and the power lines are frequent- 
ly overloaded, or because they operate near the limit of staiblity, or be- 
cause the lead line transmits power at the limit of stability, the loss of 

the network is also greatly increased. 


(II) While Drawing Up Stability Measures for Power Networks, We Must Con- 
sider the Worst Situafion That May Possibly Occur. 


\ fundamental experience, summarized after many years of accidents, shows 

that in order to guarantee the safety and reliability of a power network, we 
nust start out from the worst situation in our overall] study and analysis. 

When the technical and economic conditions are rationa!, we should take cor- 
responding measures to prevent the power network from collapsing and to minimize 
the effect of an accident so that we will be prepared for any eventuality. 

The structure of the power networks in Europe and the United States is gener- 
ally tighter and the facilities are better. But in the past, many serious 
incidents of stability less still occurred and even caused the whole network 

to collapse. Analysis of the causes shows one common point. It is believed 
that the structure of the network is already very strong and that the emer- 
gence of the worst condition would cause a loss of stability was not taken 

into consideration, and what kind of remedial measures to take when a loss 

of stability occurs was not considered. As a result, when vibrations occurred, 
relay protectors operated chaotically causing the power network to become 
lisconnected and this developed into a nation-wide collapse. Later, "standards 
‘or reliability" of power networks were drawn up on the basis of the exper- 
ience of such incidents. 


The so-called "worst condition" mainly refers to the problems that have actual- 
ly occurred or may actually occur. For example, in the past, consideration 
was generally not given to the problems of triple phase circuits. According 
to statistics of breakdowns of some 220-kilovolt lines of some power networks, 
shorting of the triple phase circuits constituted 4 percent of the total 
number of breakdowns. These power networks followed the revised guidelines. 
Stability calculations and analysis aimed at the shorting of triple phase 
circuits have proved that it is possible to follow ordinary measures current.) 
in force to guarantee stability in most regions without lowering the original 
transmission capacity. Also, problems involving breaks in operating power 
lines due to unknown reasons, loss of magnetism of any one of the generators, 
simultaneous breakdown of power lines on the same pole, on-off switching 
vibrations, protective vibrations or multiple breakdowns, etc. have all 














urred. They must be considered separately with the structure of the power 
network and the nature of the breakdowns: for example, under which conditions 
should stability be maintained and should the normal load of electricity be 
supplied; under which conditions should stability be maintained while a loss 
of a part of the load is allowed; which conditions might cause a loss of 
stability and what deiinite measures should there be to quickly restore the 
normal operation of the system and to reduce the loss as much as pos le, 


etc. 


The implementation of the "guiding principles for the safety and stability of 
power systems" will surely strengthen the inalysis of the safety and stability 
of a power network in planning, designing, production and operation. On 

this basis and with the prerequisite of rational technical and economic con- 
ditions, the structure of a power network can be strengthened and correspond- 
ing technical measures can be taken. 


(III) We Must Solve the Imbalance in the Building of Power Networks in a 
Key Way, Work Toward Perfection, Strengthen the Structure of the Power Net- 
work. 


In structuring a power network, we should consider the following: The struc- 
ture of a power network should be strengthened according to the principle 

of "quickly forming the main high voltage trunk line level by level and re- 
gion by region and clearly separating the main lines and the auxiliary lines. 


|. We should strengthen the weak links and establish main high voltage trunk 
lines 


A power network should quickly build its main high voltage trunk lines to 
connect the major power plants (including the main power plant at the center 
of the load) of the power network directly together to form a strong network 
frame for the power network. This will enable the network to have a wide 
adaptability, a good ability to respond to changes and an ability to resist 
interterence. 


A power network has main trunk lines and branch lines. The establishment of 
the main trunk lines should consider the following requirements: 


(1) The main trunk line should consist of double return circuits of the same 
voltage level or closely connected ring networks. 


Weakly linked large ring networks and high and iow voltage electromagnetic 

ring networks cannot serve as the main high voltage trunk lines because whin 
these ring networks malfunction they cannot provide mutual support. Double 
return circuits on the same pole were cut off because the pole fell down 
causing an important power network to be on the edge of losing stability. 
Therefore, we must be careful when using this type of power lines. If the 
power line corridor is difficult to solve, we should strive as much as possible 
toward utilizing it in a relatively short time. At this time, the structure 











of the power network should take into consideration the problem of how to 
guarantee the safety and stability of the power network when both circuits 
jump the switch simultaneously. 


(2) The main trunk line should avoid T-connected power sources. 


(3) The main trunk line should avoid serial rings of ultra-short circuit lines 
among short circuit lines. 


(4) The main trunk line should avoid being connected to the same substation. 


Connecting a main power plant with the power network using a single return 
circuit is unsafe and uneconomical. We should quickly create conditions to 
build main high voltage trunk lines so that the structure of the power network 
can be strengthened. 


2. Dividing the power network into levels and reforming the structure 


Some power networks have a iow level of stability. power ticnsmicted 

by large power plants is limited and affected by the stability of the power 
network. This is closely related to the fact that the power plant easily 
becomes unsuited to the voltage level of the output line and the rings. When 
building power plants in the past, we often gave too much consideration to 
the regional power load, but from the operation of several large power plants 
we can see that the estimates of local consumption of electricity were all 
too large and the prerequisite conditions had to be changed. In addition, 
the development of the power network, changes in the power source, considera- 
tions for inspection and repairs or accidents will bring about even greater 
change in the operating method of the power network, and the tidal current 

of the load will undergo greater change. The structure of the power network 
determined by the principle of local balance cannot adapt to the above changes. 


Therefore, the structure of the power network must be considered from the 
point of view of the whole network and from the long range view so that the 
network will have the ability to adapt to changes. This requires considering 
the problem of separating the network into levels. 


The so-called separation into levels refers basically to separating the power 
system into levels according to voltage (including the power plant, substa- 
tions). According to the experience of accidents and operating experience, 
and contrasting the experience with the actual situation of the power net- 
work, a power plant with a capacity of 300,000 to 400,000 kilowatts connected 
to a 110-kilovolt power network is slightly low. A power station with a 
capacity of about 1 million kilowatts connected to a 220-kilovolt power 
network is also slightly low. 


The principle of separation into levels involves many factors. It needs t 

be combined with the actual situation for further research. We believe that 
as long as the voltage level of a power network is appropriately selected, as 
long as a higher level voltage emerges early according to the needs of the 
power network, as long as the power plant is correctly connected to the 

power network according to the voltage level, then the problems of the lead 








line or problems of thermal stability of the equipment, problems of the capa- 
city to cutoff the switch or problems of stability of the power network 
generally are more easily solved. 


3. Regional division of the power network guarantees safety 


Analysis of the structural characteristics of a power network shows ..at be- 
sides separating it into levels, it also has regional divisions. According 
to the conditions of our nation's power networks, there are many weak con- 
nections between regions. In the past, a main reason that accidents related 
to stability had created relatively large loss was insufficient emphasis on 
the problems brought about by the characteristics of regional division, 
especially the weak links. 


(1) We should establis» disconnecting points according to the characteristics 
ot regional division 


There are strong and weak connections within a power network or between power 
networks. When there is a slight disturbance in a power network, reflections 
are most sensitive in the weak connections. We need to establish discon- 
necting points. After disconnection, each region can balance the power source 
and the load as much as possible or achieve a balance by such measures as 
reducing frequency and reducing the load. Only in this way can the superior- 
ities be developed and the weak points be overcome. 


It is frequently difficult to establish disconnecting points in an operating 
system because of the structure of the power network or the connecting lines 

of substations. Therefore, this problem must be considered during the planning 
and designing stage of power networks. 


Regional power plants that have an especially weak connection with the system 
will lose stability the earliest when a disturbance occurs in the system. We 
should consider establishing disconnecting points. 


Double buses, as a method of connecting lines, facilitate the distribution 
of power sources and loads on each bus, and they make it easy to establish 
disconnecting points. 


(2) We should enlarge the power network and pay attention to regional char- 


acteristics 


When developing large regional power networks, most of them may be weakly con- 
nected networks and they are gradually changed from weak to strong links 
according to the needs of the loads and economic conditions. According to 
regional characteristics, besides considering disconnecting points, the struc- 
ture of a regional power network within each region should be strengthened. 
All accidents of the regional power networks should be solved within the re- 
gion. They should not affect the safety and stability of the neighboring 


region. 


The stability of connected lines between neighboring regions is the responsi- 
bility of both regions. The connecting line should not be affected because the 











accident has enlarged. When the connecting line malfunctions and jumps the 
switch, each region should maintain stability on its own. Join. networks 
with weak connections must also consider corresponding measures to prevent 
low frequency vibrations. 


/ 


4. Necessary facilities to match the power network 


To guarantee that a power network operates safely and economically as a com- 
plete power network, besides the facilities such as power plants, substations 
and power lines, there must also be indispensable facilities for phase modula- 
tion, voltage modulation, relay protection, dispatching, communications, 
telekinetics and automation. 


(IV) We Must Strengthen Analysis of Mock Accidents and Stability Computations 
1. Analysis of mock accidents 


Accidents can occur anywhere in a power network. We sl.ould conduct stability 
analysis of mock accidents based on the most unfavor. - conditivons tnat are 
actually possible. During the course of computational analysis, we should 
take preventive measures. The content of analysis of the imaginary situation 
should be based on the requirements of the "guiding principles for complete 
stability of power systems" and be determined by a combination of past exper- 
ience of accidents of power networks and the concrete situation. 


2. Post-accident analysis 


After every incident of losing stability, we should examine and analyze the 
course of occurrence of vibrations, their development and restoration to grasp 
the operating principles and analyze the function of various measures. At 

the same time, we can also examine the accuracy of the method of computation 
and the means of computation by contrasting the calculations with the data 
related to the vibrations in the recorded wave photographs of the breakdown. 
The breakdown of key parts of a power network, especially serious breakdowns 
ilthough they did not create a loss of stability should also be examined, 
contrasted and analyzed. 


3. Analysis of the various methods of operation 


Basic stability analysis must be carried out for normal operating methods or 
operating methods during inspection and repairs. Stability calculations cor- 
responding to the various methods of operation of the whole network (especi- 
ally the weak links in the power network) during the seasons of flooding or 
drought must be done beforehand and procedures for stable operation should 
be compiled to guide dispatching operations. 


4. Analysis of the structure of power networks 


When a powernetwork is operating, problems related to the structure of the 
power network should be analyzed and pointed out while carrying out the above 
analysis so that these problems can be gradually solved in combination with 
efforts of building the power networks or with construction projects to per- 
fect the network. 
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iddition, to prevent the occurrence of many incidents involving stability 
iused by a collapse of voltage, we must also emphasize the quality of voltage 
»f the power network and the problem of providing no-work compensation facil- 
ities. We must maintain the capability of forced excitation of the generator 
nd normal operation of the devices that automatically adjust excitation 
ind we must gradually improve their performance when manufacturing them. 


(V) We Should Fully Develop the Function of Automatic Relay Protection and 
Safety Facilities 


Generally speaking, the fundamental prerequisite of maintaining the stability 
of a power network is to strengthen the structure of the power network. But 

it we can fully develop the function of relay protection, we can make up for 

certain deficiencies in the structure of the power network to a definite 


degree. 
|. We should hasten the cut-off time of breakdowns 


According to actual computational analysis of a certain system, when a large 
hydroelectric power plant generates a lot of hydroelectricity, if a triple 
phase short circuit occurs at the power line exit, the cut-off time is 0.2 
seconds. No measure can stabilize this. If the time can be reduced from 

0.2 to 0.15 seconds, it would be greater than the time required for initiating 
an electrical brake of 140,000 kilowatts temporarily by the hydroelectric 
power plant. This combined with some ordinary measures can guarantee stabil- 
ity. When the time is lessened from 0.15 to 0.1 seconds, it would be longer 
than cutting off two 75,000-kilowatt generators by the hydroelectric power 
plant. Results of computational analysis of another power network similarly 
proves that as long as the breakdown is cut off in 0.1 second, the condition 
that guarantees the stability of the triple phase short circuit (not over- 
lapping) approaches the condition that guarantees permanent single phase 
‘rounding. On this basis, we can take additional ordinary measures (such 

as electrical braking, cutting off the generator or temporarily reducing 
utput) to increase the level of stability from guaranteeing single phase 
yrounding to guaranteeing the stability of the triple phase short circuit 
while maintaining the original transmission capacity of the power network. 


he switches for voltages of 220 kilovolts and above produced by manufacturers 
it present and the newly produced protective equipment can satisfy the re- 
quirement of cutting off the triple phase short circuit breakdowns on 0.1 


second ° 


'. We should improve the method of overlapping switches and the time of ad- 
iustment and improve the success rate of combined power line switches 


According to analysis of accidents, using single phase overlapping switches 
on power lines with many parallel and relatively short circuits will not be 
beneficial, and b-cause it is difficrlt to match protective devices, cross 
level jumping of switches occurs or the cut-off time will be too long, 
causing a loss of stability. Therefore, triple phase overlapping switches 
should be used as much as possible on the above power Lines whenever the use 














of simple triple phase overlapping switches can satisfy stability require- 
ments. In particular, single phase overlapping switches have to be used for 
communications lines of single return circuits of the power network, including 
especially large ring networks and power lines with high and low voltage 

ring networks. 


When setting the time of overlapping, we must consider not only arc extinction 
conditions, another important condition is to select a time for overlapping 
that is most beneficial to the stability of the power network. The over- 
laping switch should be thoroughly improved as required by measures to pre- 
vent accidents so that the success rate of overlapping can be improved. 


3. Improve protection of the bus and rate of input of high frequency protec- 
tion 


When an unprotected bus breaks down, it will usually cause a loss of stability. 
Therefore, the function of protecting the bus not only involves the safety of 
one power plant and one substation, it also serves an important function in 
naintaining the safety and stability of the entire pov_-r network. Some acci- 
dents indicate that the input rate of high frequency protection for the power 
.etwork is low and thus when other types of protection (such as zero-order 
urrent protection or distance protection) refuse to function, a serious 
‘onsequence is created. In addition, in some power networks, because high 
trequency protection did not function, rapid cut-off of the whole power 
line could not be done. This reduces the dynamic and stable levels and 
even causes eddy currents. Providing sectional protection is difficult in 
power networks with a relatively tight structure and with shorter power lines. 
For example, even high frequency protection can hardly guarantee the stability 
of the power network under serious malfunctions. 


4. Implement measures to prevent accidents in distance protection and zero- 
order current protection 


‘ractice proves that many power networks have implemented the measures de- 
cribed above to prevent accidents and have basically solved the problems when 
(hese protective measures refused to function and when they functioned by 
mistake. Therefore, these measures should be continued and completed. We 
should especially point out that the various distance protection measures which 
have been used on relatively long power lines but have not been improved and 
which still retain a negative order voltage startup will still refuse to 
function when a triple phase short circuit caused by striking thunderbolts 
occurs. If this happens, serious loss of stability in the network will be 
caused and this problem must be emphasized and solved. 


9. Fully develop the function of automatic safety devices 


Power networks whose stability has not been sufficiently analyzed frequent. 
are not equipped with corresponding automatic safety devices, or the devices 
equipped do not meet the actual needs and the results are not visible. In 
addition, some devices need to be further researched and developed for pro- 


duction. 
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POWER NETWORK 


SERIOUS DROUGHT FORCES YUNNAN TO INSTITUTE ELECTRIC POWER ECONOMY 
HK250638 Kunming Yunnan Provincial Service in Mandarin 1100 GMT 24 Jul 82 


[Excerpts] In light of the serious drought this year, which has caused a 
grave water shortage for the eastern Yunnan power grid, the provincial 
electric power bureau has, with the approval of the provincial people's go- 
vernment, adopted emergency measures and instituted planning, responsibility 
and priority in power consumption. Beginning midnight lastnight, the bureau 
is keeping the daily power generation of the easterm Yunnan power grid below 
10.2 million kwh, a cut of about 1 million kwh a day. 


Since 1980, as the province's industrial and agricultural production has 
registered sustained increases, the contradiction between power supply and 
demand has become more and more prominent. In particular, power consumpticn 
on the eastern Yunnan grid has risen by an annual average of about 5.2 per- 
cent. Consumption in the first half of this year was 5.7 percent greater 
than in the same period of last year. 


The provincial electric power bureau has greatly increased hydroelectric power 
generation in order to meet consumers’ needs. Installed hydroelectric power 
capacity on the easter Yunnan grid alone accounts for 69.2 percent of the 
grid's total capacity. However, since 1980 and 1981 the level of the (Baojia- 
shan) reservoir on the Yili River has fallen continually, while the Erhai Lake 
has rarely been as dry as it is now. Thus the water level usable for power 
generation in the two big reservoirs has continually declined. According to 
an analysis of present precipitation conditions, this year will also be 

dryer than normal. Hence, unless emergency measures are taken to control 
power generation on the eastern Yunnan grid below 10.2 million kwh, by next 
year the 2 big reservoirs on the Yili and Xier rivers will have no water for 
power generation. This will cause serious losses to industrial and agricul- 
tural production in the whole province. In view of this, the provincial elec- 
tric power bureau is taking the following steps in accordance with the pro- 
vincial government's instructions: 


Ll. Do a good job in planned, economical and priority consumption vof power. 
All areas and departments must bear the overall situation in mind; they must 
refrain from stressing their own production tasks and, on that account, fail 
to implement economy measures. Power management personnel must step up 
inspection of power consumption by consumers. 











Do a good job in production safety and avoid accidents. 


3. Promote capital construction to increase power generation. Speed up the 
construction of the power line from (Pingdiansi) Power Station to Yuzi and 
work hard to get No 3 generator (Pingdiansi) into operation as quickly as 
possible, so that southern Yunnan's power can rapidly take up the load of 
Yuxi Prefecture and thus ease pressure on the eastern Yunnan grid. 


CSO: 4013/159 
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OWER NETWORK 


DIFFERENT TYPES OF HIGH-TENSION CIRCUIT BREAKERS DESCRIBED 
Shanghai DIANSHIJIE [ELECTRICAL WORLD] in Chinese No 2, 1982 pp 40-41 


[Article by Cao Rongjiang [2580 2837 3068], Gu Nihong [7357 7206 7703] and 
Hua Wenxiang [5478 2429 4382]: "“High-tension Circuit Breakers"] 


[Text] Everyone knows that the electricity generated by a generator is 
transmitted by high-tension or ultrahigh-tension power lines. In slow and 
lengthy power transmission and distribution systems, high-tension circuit 
breakers are used at many places to connect or to break the high-tension 
circuit and to rapidly isolate any accident when it occurs in the system. 
They serve the dual function of control and protection. Because they 


serve a switching function, some people also call them high-tension switches. 


The size of high-tension circuit breakers (the voltage is over 3 kilovolts) 
increases drastically as the voltage and the cut-off current increase. 

For exam le, a three-phase high-tension circuit breaker of 330 kilovolts 
and 2,000 amperes occupies 220 square meters, its single phase height is 

6 meters, its length is 7 meters, and it weighs 13 tons. 


General Description of the High-tension Circuit Breaker 


The high-tension circuit breaker will produce an electric arc when the 
current is cut off. People have thought of using water to extinguish it. 
Some circuit breakers with a relatively low voltage use "water" to extin- 
guish the electric arc, and they are called water circuit breakers. The 
“water” is distilled water with a little ethylene glycol added to lower the 
temperature of solidification. Some dyes are also added. 


Water is not a good insulator. Its ability to extinguish the arc is very 
low. Therefore people have used oil in the transformer to extinguish the 
arc. Oil produces a large amount of hydrogen when it is charged by the 
electric arc. Because hydrogen has a strong ability to remove heat, there- 
fore the ability of oil to extinguish the arc is strong. This type of 
circuit breakers is called oil circuit breakers. Some have more oil and 
some have less. The bulk oil circuit breakers, such as the DW8-35, the 
DW3-110 (Figure 1), and the DW3-220 use oil as the ground insulator and 
they are mainly used in substations of 35 kilovolts and less. As the 
capacity increases, the outer shell becomes larger and larger and the 
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umount of oil used increases (for example, the weight of the oil in a three- 
phase 220-kilovolt circuit breaker is 48 tons). This is very uneconomical, 
and there is the danger of fire. Therefore, people have designed circuit 
breakers with low oil content. The oil is used only to extinguish the arc 
and ground insulation is realized by porcelain parts. Those used in indoor 
substations include the SN10-10 and SN10-35, and those used in outdoor 
substations include the SW2-35 (Figure 2), SW3-110, SW4-110, SW7-110, 
SW6-220 and SW/-220. They use only several dozen to several hundred kilo- 
grams of oil, while the amount of oil in the bulk oil circuit breakers 

that use a lot of oil is several dozen and several hundred times more. 
Because the principle of the device to extinguish the arc in oil circuit 
breakers mainly relies on its own energy, the cut-off current cannot be 

too large, and when cutting off a small current (critical current), the 
time required to ignite the arc is longer. 


Blowing out an oil lamp can extinguish fire, therefore people have also 
thought of using air to blow out the electric arc This is callei an air 
ircuit breaker (Figure 3). To speed up the blowing force, generally air 
mpressed to 20 to 25 atmospheric pressures. When in action, the 

mpressed air passes through special holes to blow out the electric arc. 
he action of such a circuit breaker is fast. The time to ignite the arc 

s short. The medium can be conveniently renewed. The circuit breaker 

an operate many times and it does not present any danger of causing a 
tire. Therefore it is suitable for use in high-speed automatic overlapping 
switches. It can be made into a circuit breaker with the highest voltage 
and the largest capacity. It is mainly used in iarge capacity power 
stations of 110 kilovolts and higher, substations and in the protection 
ot generators. 


In recent years, people have also found a medium called sulphur hexafluoride 
(SF¢). Under normal temperature it is a gas. Pure SF¢ is tasteless and 
m-toxic. Its ability to extinguish the arc and of insulation is much 
tronger than air and transformer oil. Therefore, people have manufactured 
ie sulphur hexafluoride circuit breaker. It has the following character- 
‘tics: Because of its good insulation, its size can be made smaller. 
SF¢ gas can be recycled internally in the container. As long as it is 
well sealed, the circuit breaker can be used for several dozen years without 
repairs and there is little noise during operation. Structurally it can 
be divided into the single pressure type and the dual pressure type. The 
first can also be divided into fixed gap and variable gap types. The lead 
wire, the knife switch, the current transformer, the voltage transformer, 
ind even the Lightning rod can be contained in one whole unit, forming a 
mposite box type sulphur hexafluoride circuit breaker (Figure 4). It 
saves land and space so it is suitable for use in building underground 
substations and substations in crowded urban areas. It is mainly used in 
large capacity substations of 110 kilovolts and above and stations where 
frequent operation is required. 











fhe electric arc is a concentration of electrons. As long as the density 
of electrons drops, the electric arc will not continue to exist. Because 
the interior ot concentrated groups of electrons has a relatively large 
pressure, therefore when they are released in a vacuum, the material of the 
arc column will rapidly disperse into the surroundings, and the elect -— 
arc will be quickly extinguished. Therefore, people have made the vacuum 
circuit breaker (Figure 5). A hard glass bubble or porcelain container 
made ot clay with a high content of aluminum oxide is pumped to create a 
vacuum of 1074 millimeters mercury column or smaller. At present, our 
nation has attempted to manufacture 35-kilovolt class vacuum circuit 
breakers. Foreign nations have produced single break 84-kiliovolt and 
multiple break 168-kilovolt circuit breakers. The advantage of this 
circuit breaker is that it can operate up to several tens of thousands 
times. It is fire-proof and explosion-proof. It is light and small. 

[ts cut-otf tolerance load is better than other circuit breakers. It 
does not need inspection and repairs and when it breaks down the vacuum 
bubble can be replaced. It is mainly used in indoor substations of 35 
kilovolts or less and in industrial and mining enterprises where frequent 
operation is required. It has almost replaced all other types of circuit 
breakers of the 10O-kilovolt class used in Japan and such nations. 


In addition, there is the domestically produced air-blast circuit breaker 
(Figure 6) used tor lower voltages. It relies on the high temperature 
produced by the cut-off electric arc to gasify certain materials and thus 
torm a strong blast to extinguish the electric arc. Its structure is 
simple. Its manufacturing cost is low, its use and maintenance are con- 
venient, its cut-off ability is not great, and it is mainly suitable for 
use in outdoor small capacity power networks of 35 kilovolts and less in 


farm villages or simple substations. 


[here is another type of circuit breaker that relies on the deionization 
vyrid to extinguish the arc. It is called the magnetic blowout circuit 
breaker (Figure 7) [not shown]. It uses the magnetic torce produced by the 
cut-ott current itself to drive the electric arc into a series of deioniza- 
tion grids that are tolerant to burning by the arc to bend and lengthen 

the arc so that the electric arc column and the surface of the deionization 
yrids come into frequent contact and heat is dissipated continuously to 
achieve the purpose of extinguishing the arc. Its use and maintenance 

ire simple, the useful life is longer, and there is not danger of fire or 
explosion. Lt can adapt to frequent operation. It does not produce surplus 
voltage during operation, but its capacity is not large and it is more 


expensive. 


Besides the various types of circuit breakers described above that have 
already been produced in batches, there are other plans being considered, 
such as the synchronous cut-off circuit breaker and the circuit breaker 
that utilizes silicon controlled components. 











Testing Circuit Breakers 


A circuit breaker serves to protect and operate a power system, therefore a 

minute malfunction, even a small leak in the sealed coil or jamming of a 

small part that leads to a breakdown in operation will cause an accident 

and even cause large area power blackouts as large as an entire province 

or prefecture. The economic loss caused by one such accident will be 100, 

1,000, or even 10,000 times the cost of the breaker itself (from 1,000 yuan 

to several hundred thousand yuan) or more. For example, once a circuit 

breaker exploded and it caused an economic loss of more than 10 million 

yuan. Therefore, we should first pay attention to the quality and the 

advanced nature of the technical characteristics of high tension circuit 

breakers, and then its price. We should not consider it in reverse. 

Then when we select the type of circuit breakers for a particular need, 

we should consider safety and reliability as priorities, otherwise we 

will not be able to guarantee a normal supply of clectricity. In the 

manufacturing of circuit breakers, we cannot just ; iy ‘ctention to the 

amount of iron loss, the amount of copper loss, lightness, smallness, 
implicity and cheapness, we should pay more attention to safety and 
eliability. 


,ecause of the importance of high-tension circuit breakers, we must guaran- 
cee their performance. But up to now, modern technology has not yet been 
able to express and forecast all of the internal processes completely using 
formulas of mathematical analysis in the study of the electric arc. This 
means the ability of the circuit breaker to cut off the electric arc still 
cannot be solved by computation, but only by experiments. This requires 
the establishment of testing equipment so that the circuit breaker can 
generate high voltage and provide a large electric current. For example, 
testing one circuit breaker of 330 kilovolts and 40 kiloamperes requires 
1 testing ability for about 23,000 megavolt-amperes. If we use a short 
‘ircuit generator that can provide 8 times the specified current to carry 
ut such tests, thecapacity will approach 3,000 megavolt-amperes, equivalent 
) a generator of 3 million kilowatts. To test a high-tension circuit 


breaker, almost all of the current generators of the Beijing-Tianjin-Tangshan 


power network must be utilized. Even when special proofs and measures are 
used to reduce this capacity to one-tenth the original, we must still estab- 
lish a special laboratory with 300,000-kilowatt generators. The cost will 
reach several tens of million yuan. Therefore, among ultrahigh voltage 
testing facilities, the equipment to test the capability of high-tension 
circuit breakers to cut off current is a huge and costly endeavor that is 
even difficult to build by one nation alone. The world's largest KEMA 
testing station in the Netherlands performs tests for the world's nations 
and it has become the testing center at present. Its testing capability 
now exceeds 100 kiloamperes. Our nation has four testing stations (invest- 
ment ranged from 10 million yuan to nearly 100 million yuan). The largest 
is the current cut-off capacity testing station of the Xi'an High-tension 
Electrical Equipment Research Institute. 











besides testing the current cut-off capability of circuit breakers, we must 
also conduct many other tests of heat generation, dynamic thermal stability, 
voltage tolerance, mechanical stability and useful life. The number of items 
to be tested will increase for circuit breakers to be used in special 
environments. The circuit breaker to be used in situations where the  -viron- 
mental temperature continuously changes has to be subjected to high and low 
temperature tests. Circuit breakers operating in cold regions will have to 
be subjected to freezing tests. Circuit breakers to be used in damp and hot 
regions must be subjected to dampness and heating tests. Circuit breakers 

to be used in areas at high altitudes above sea level must be subjected to 
various kinds of voltage tolerance tests under low atmospheric densities-- 
artificial climate laboratory. Circuit breakers used in situations of 
frequent operation such as electric furnaces in steel mills have to be sub- 
jected to duration tests under separate and combined loads of electric 
Currents. 


In addition, a circuit breaker should be able to cut off long power lines, 
electric motors, cables, parallel electrical resistors during no-load runs, 
no-load transformers and capacitors. It must also be able to cut off 
various types of malfunctions, such as nearby area malfunctions, different 
phase grounding, reverse phase cut-off, parallel cut-off and developmental 
malfunctions. 


The Development of the Circuit Breaker 


As science and technology develop, the study of the mechanism of extin- 
guishing the arc in the circuit breaker will be more and more profound. 
[here will be a day when the electric arc can be expressed by mathematical 
formulas with the help of the computer. The testing costs of new types of 
circuit breakers will be greatly reduced, and more reliable high-tension 
circuit breakers will become the "sentries" to assure that the power system 


will operate safely. 








Figure 1. DW3-110 bulk oil circuit breaker. 

















Figure 2. SW2-35 low oil content circuit breaker. 
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Figure 4. ZF-110 sulphur hexafluoride [SF¢] circuit breaker. 











Figure 5. ZN-10 vacuum circuit breaker. 











Figure 6. Domestically produced 10-kilovolt air-blast circuit breaker. 
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POWER NETWORK 


INCREASE REPORTED IN FUJIAN'S ELECTRIC POWER OUTPUT 
Fuzhou FUJIAN RIBAO in Chinese 2 Jul 82 p l 


[Article by Office of the Power Industry Administration Bureau, Provincial 
Department of Hydroelectric Power: "To Meet the Needs of Industrial and 
Agricultural Production Development, Over 100 Million kWh More Power Was 
Generated in our Province in the First Half of the Year"'] 


[Text] The staff and workers of our province's power industry have 
completed the power generation plan specified by the state for the first 
half of the year 15 days ahead of schedule. By the end of June, the 

power network in the province had generated 2.2 billion kWh of electricity, 
170 million kWh above the planned figure and an increase of 12.6 pm recent 
over the same period last year. The consumption «. coal, oil, 4 

tricity was reduced, equivalent to the saving oi more than 16,/)0 

of raw coal. The up-to-standard cycle rate reached 10C percent. 


cost of power generation was lowered and profits passed <n to ti 
increased by 8.3 percent over the same period of lu "ar. 
Since the beginning of spring, the momentum for increased industrial ais 


agricultural production in our province has been very good and power con- 
sumption has increased greatly, creating a tense situation in power supp] 
At the time, power production was faced with the difficulties of water 
shortage for hydroelectric power and coal shortage for thermoelectric 
power. In order to ease the extreme contradiction between power supply 
and demand and guarantee the power requirements for industrial and agri- 
cultural production, on one hand, the cadres, staff and workers of the 
power generation and supply units of the province's power network imple- 
mented a large safety inspection to take a tight hold on the weak links, 
develop power generation potentials, transmit the limited supply of power 
to the consumers safely, evenly, and steadily. On the other hand, under 
the support and assistance of coal and transportation departments, the 
supply of coal was actively organized to increase as much as possible 

the generation of thermoelectric power as a means of making up for the 
shortage of hydroelectric power. 


At the same time, under the prerequisite of guaranteeing safety, economic 
adjustment was strengthened and the relationship with meteorological 
departments was refined to keep track, on a timely basis, of meteorological 








recasts in order to have a clear picture of the precipitation conditions, 
ind to make quick and tlexible adjustments. Due to understanding the 
ipitation reports, every opportunity was seized to make adjustments 
ind arrangements and decisively to make available reservior capacities 
ich time rain water was due to reach the reservoirs during the rainv 
season, particularly during the heavy precipitation month of June. As 
a result, more water was stored and more power was generated. 
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POWER NETWORK 


BRIEFS 


NEW SUBMARINE POWER CABLE--The Jiaojiang City project involving the laying 

of a 110,000-volt high-tension submarine cable was completed on 21 August. 

This large-scale cable-laying project is the first inZhejiang Province. 

The submarine cable crosses the 1,350-meter-wide Jiao Jiang to connect the 
Taizhou Power Plant with the electric power system in che southern part 

of the province and is a "vanguard" in the constructic) of Jiaojiang City-- 

an important port city in central Zhejiang. it also p-vovides experience 

for future large-scale projects involving the laying of high-tension submarine 
ransmission lines in our province. The submarine cable project was planned 
nd built by a certain unit of the Navy's East China Sea Fleet, the Jiaojiang 
‘ity Electric Power Company, the Zhejiang Provincial Electric Power Bureau, 
-he Taizhou Electrical Industries Bureau, and other units. The project 

was carried off without a hitch, taking only 18 days to complete. [Text] 
[Hangzhou ZHEIJAING RIBAO in Chinese 31 Aug 82 p 1] 


CSO: 4013/8 


WATER-COOLED TURBINE--The 300,000-kilowatt double inner water-cooled turbine 
generating unit is currently our country's largest capacity thermal generating 
equipment produced domestically. The design of the unit was completed in 1969 
ind trial manu.acture was completed at the end of 1971. The unit installed 
the Yaomeng Power Plant joined the net for power generation in September 

175. The two units installed at the Wangting Power Plant joined the net 

or power generation inSeptember 1974 and September 1976 respectively. Based 
on the operating experience of the power plants and through the organization 
of forces to cooperatively tackle key problems by the Ministry of Power, the 
First Ministry of Machine Building Industry, and the Shanghai economic commit- 
tee and the continuous efforts of the design, scientific research, manufactur- 
ing, installation, and operating units, the generating units have been con- 
tinuously improved and their levels of safety, steady power generation, and 
economic operation have been raised. For instance, the first unit, which is 
a coal-burming unit installed at the Yaomeng Power Plant, exceeded 6,600 how: 
of operation in both 1979 and 1980 and generated over 1.7 billion kilowatt 
hours of power each year. After improvements, the average operating time o! 
the two oil burning units at Wangting reached 7,619 hours in the 2 years of 
1979 and 1980. They generated a total of more than 8.1 billion kilowatt hours 
of power in the 2 years. The highest instantaneous power generation once 
reached 310,000 kilowatts. The average load was 266,000 kilowatt hours. The 
longest continuous operation was 138 days and power network participation was 
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‘ ; it . ) ¢ ipie ner water-cooled unit wa instaiied 
ib i wt ! As rom ecember /7, 1980, when it first started 
I pera t C fhe ower net, to september ZU, 1981 it oper- 
total »415 I na enerated 1,243 million kiiowatt BOE 2 | 
‘ igest if 10usS operating time wa 1,496 nou©rs. be rore ne high 
I neater was i weration, the <¢ 11 consumption had aireac been 
to 33% prams/kil watt r. he vibrations o bearing axles a’ 11] 
.0O2 millimete Text Shanghai DIANSHIJI [ELECTRICAL WORLD; No l, 
SI 5974 
[CITY OUTPUT--Beijing, 26 Jun (XINHUA)--China has exceeded the semian- 
11 for electricity output, according to the Ministry of Water Conser- 
ind Power. The ministry said that up to yesterday 155,200 million kwh 
tricity was produced, 3,100 million kwh above the seminanual plan and 
rcent above the same period of last year. The power shortage has not 
ised, the ministry said, and it urged all to continue to economize in 
of electricity. [Text [Beijing XINHUA in English 0721 GMT 26 Jun 82 


WER OUTPUT--[Article by Tang Jinsheng [0781 6855 3932]: 
r ? inuary-May Is Achieved in Our Province”™] rhe 
f our province's electric power department has 
1 overcome difficulties and exerted efforts to improve 
the > months of this year, power output has cre- 
r At the beginning of this year, the provin- 
lustry Bureau arranged the production plan and repeatedly 
t be entered around safety and the improvement of 
first 5 months, it rationally arr inged the mode of 
1 economic dispatching of the power network, and fully 
it oelectricity. The whole province completed 
wh, an ise of 12.45 percent over the same 
irt ir, roelectr facilities generated an addi- 
electricity, an increase of 22.6 percent over the 
tem alone conserved 300,000 tons of coal and 
e t ) million yuan Ihe output of electricity from 
y , fy our province's industrial and agricultur- 
tv. lso avoid the passive situation of limiting 
ul 1k msumption in May and me which has con- 
ie amou fF electricity transmitted to other provinces 
1 large ile over the same period last year. At the 
rati anagement of the reservoir was strengthened, 
r lo ropped Incoming water during the dry season 
e amount of water released to Nei Monggol, Ningxia, 
iddle and lower reaches of the Huanghe was increased. 
reased over past years. This has created good 
rati telectricit in the provinces and regions at 
vche and for the e of water by industries and agri- 
hou GANSU RIBAO in Chinese, 6 Jun 82 p 1] 9296 
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KN played a major role in easing th: ri e' , 
ig the national « ym From 1979 to the « 82, t ro- 
ent 640 millio 2a, on power industr nstruct mn 
r cl l i Ma 3] ™ ‘A . ; 
: MON WER PPT - ordin t Statist r é . ; 
Wer ireau, of t region's 1,580 mmnunes t ' 1 ;- 
ral ireas, Om l. now have electr itv. } oF ‘ ‘ ri f I ‘ - 
se re ied 900 million kwh, one-fourth of t tot lect - 
f th agriculture and industr the end of IL9&l, me 52 trans 
Lor tations with a total capacity of 900,000 kilo-vo t-ampere, high-ten- 
transmission lines totalling 46, kilometer -te ] 
tota i as ) kilometer were built ind instal i { ruTrai i t J 
ireas. Now 74 banners and countie n the region have electricity, 83 per- 
t f the region's total. A fair-sized power network has tak: e in the 
r "s rural and pastoral areas. [Hohhot { Re in 
ILON ANG POWER OUTPUT--In the first half of 1982, longjiang Province 
venerated an additional 2.8 billion kwh of electricity over the corresponding 
1981 period, an increase of 24 percent. The province reduced the consumption 
»f standard coal by 22 grams in generating 1 kwh of electricity, saving 
760,000 tons of standard coal in 6 months. Since the third plenary session, 
is province has increased power generation sets totalling 510,000 kw, an 
rease of 22.7 percent over 1979. It has newly constructed 420 km of 
gh-voltage power transmission lines and increased transformers with a total 
pacity of 690,000 kilo volt-ampere. Compared with corresponding 1979 
eriod, power consumption increased in the first half of 1982, of which power 
or agriculture increased 39.1 percent, for light and textile industries 23.1 
er it, for energy industry 20 percent, for building materials industry 38.4 
ent and for people's daily life 47 percent, a total increase of 2.75 
l n kwh or 27 percent. [SK181252 Harbin Heilongjiang Provincial Service 
Mandarin 1100 GMT 17 Aug 82] 
N ELECTRIC --Since the third plenwm, Jilin Province's power department: 
ive achieved good economic results. In 1981, they generated 3.1 billion kwh 
lectricit in in 1978, an increase of 30 percent and an average in- 
) percent every year. Local small hydroelectric powerplants showed 
than a 100 percent increase in electricity production in 1981 compared 
t 178. Ihe consumption of coal for generating 1 kwh electricity has been 
) grams every year since 1978 Oil consumins werplants have 
ide efforts to serve oil and have used more oal i it i] 
ption in 1981 was le than in 1978. Accident in t wie ant i 
i in i981 also declined 35 times compared wit 1/8 ang 
r incial Service in Mandarin 1100 GM7 Aug 82 SI 
y 
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years, the profti ind taxes handed over to the state by these three powe 
plants have been more tha percent of the total investments. [SK121050 
(Jinan Shandong Provincial Service in Mandarin 2300 GMT 10 Aug 82] 

NDONG POWER FOR AGRICULTURKE--Since the third plenary session, Linyi Pretec- 
ture, handong Province, has paid attention to expanding power transmission 

r agricultural use. n the past 3 years, the prefecture has added 6,085 km 
of transmission lines for agricultural use. The prefecture's 1981 agricul- 
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1] power consumption rose 2.1 fold over 1978. [Jinan Shandong Provincial 


NCRI IRIC] OUTPUT--By 20 June, the electric itv grid of 
| li kwh of electricity and fulfilled 
of vwercent ot! 1t: Ota or electricity o tput for 1982. Its electricity 
itput in th weriod wa »7.4/7 million kwh more than in the corresponding 
weriod of last vear. iis electricity grid submitted profits of 51.84 million 
to the state, which were 8,84 million yuanmore than in the same period 
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HENAN ELECTRICITY OUTPUT--By 22 June, the Henan provincial electric power 
tront had generated 8.5 billion kilowatt-hours of electricity and fulfilled 
its quota for generating electricity for the first half of this year 8 days 
ahead of schedule. [Zhengzhou Henan Provincial Service in Mandarin 1100 GMT 
28 Jun 82 HK] 

NG POWER OUTPUT--Guangdong generated 6.4 billion kwh of electric power 
in the first half of this year, 14.3 percent more than in the same period last 
year. Profits increased by 17.6 million yuan, a rise of 20.8 percent. Con- 
sumption of coal, water and power in the power plants was the lowest ever 
recorded for the period. This success was achieved despite reduced supplies 
of fuel for the thermal power plants and of water for the hydroelectric sta- 
tions during the period. Everything possible was therefore done to reduce 
input consumption and improve equipment efficiency. [Guangzhou Guangdong 
Provincial Service in Mandarin 1000 GMT 8 Jul 82 HK] 


GUANGDO 


JILIN POWER INDUSTRY--The power industrial plants in Jilin Province earned 
49,49,480,000 yuan of profits in the first half of 1982, fulfilling their 
mnual plan by 60.3 percent. Our province respectively witnessed 4.6 percent 
ind 4.4 percent increases inthe semiannual power suppiy and heating supply 
ver the tigures of the corresponding 1981 period. [Changchun Jilin Provin- 
cial Service in Mandarin 1100 GMT 12 Jul 82 SK] 

CSO: 4013/132 


LINLING THERMAL POWER PLANT--The second stage project of the Qinling Electric 
Power Plant--the largest thermal power plant in the Northeast now under con- 
‘truction--is being accelerated. The No 1 generator, with an installed capac- 
itv ot 200,000 kilowatts, has already been installed. Participants in the 
truction--the Northeast Electric Power Construction Company and the Shaanxi 
ird Construction Company--are implementing the spirit of the 12th Party 
Congress and intensifying the construction work in an effort to have the No 1 
enerator on stream before the end of the year. The second stage project ot 
the Qinling Power Plant is one of the nation's most important construction 
rojects. The projects call for the installation of another [No 2] generator 
ich also has aninstalled capacity of 200,000 kilowatts. The first stage, al- 
vady tinished, has an installed capacity of 250,000 kilowatts. The Qinling 
wer Plant is located in Huayin County in the eastern part of the Guanzhong 
‘lain on the Nanyi-Longhai Railroad. Transportation is convenient, water re- 
ources are abundant and use can be made of the coal from the Weibei coal 
tields. [Text] [Beijing RENMIN RIBAO in Chinese 3 Oct 82 p 4] 


NINGXLA THERMAL POWER PLANT--Ground was recently broxen on the first large- 
i] pit mouth electric power plant in the Ningxia Huizu Autonomous Region-- 


, iwukou Power Plant. The Dawukou Power Plant project will have four 

000-kilowatt generators for a combined installed capacity of 40),000 

Kilowatts. The early output will reach 2 billion KWH. | Text | tbeijing 
RENMIN RIBAO in Chinese 6 Oct 82 p 1] 











rRANSM I ION LINI By 18 August, China's first 330,000-volt line, 
invuan line, had sately operated for 1,910 days, creating a record in 


tric power grids of the electricity supply department of Gansu Pro- 
This ultrahigh voltage power transmission line, which is situated in- 
insu Province and is maintained by the Tienshui Electricity Supply 
iy nstitutes one of the trunk lines of the northwest electric power 
it runs from the Liujiaxia power station through nine counties ~* Gansu 
« to Shaanxi Province. More than 300 km of the Liutianguan line and its 
acilitic ire in the mountainous area where the geographic conditions are in- 
ind the system is prone to natural disasters including storms and moun- 
in tloods, making it very difficult to supply electricity safely through this 
w. Atter the Seventh Plenum of the Party Central Committee was held, a 
roup led by the chief ot Electricity Supply Bureau and the chief engineer 
te ind carried out ifety inspections ot every transformer station and the 


ilso conducted ifety education, determined to welcome the 12th Plenum 
w achievements in the safe supply of electricity. [Text] [Lanzhou GANSU 
Chinese 25 Aug 82 p lj 9113 





JROPOWER 


CONFERENCE FOCUSES ON WAYS TO ACCELERATE HYDROPOWER CONSTRUCTION 
beijing SHULLI FADIAN [WATER POWER] in Chinese No 7, 12 Jul 82 pp 3-4 


Article: "A New Start in Quickening Hydropower Development--A Meeting on 
Hvdropower Construction Projects Held in Beijing" |} 


Text] From 3 to 9 June 1982, the Water Conservarcy 1d Hydropewer Construction 
Compary held a water conservancy and hydropower constiuction working conference 
in Bei) ng. Delegates from subordinate construction bureaus (companies, plants, 
stations), river valley agencies, the survey and design institute, the command 
headquarters of the capital construction engineering corps, the troop units of 
the engineering corps, related provincial (regional) hydroelectric power 
construction bureaus, command headquarters, and design institutes attended 
the conference. Comrades of the State Economic Commission, the National 
Hydroelectric Power Union and related departments and bureaus of the 
Ministry of Water Conservancy and Electric Power were invited to attend the 
conference. This is the first conference held since founding of the parent 
company. It signified the great gathering and great unity of the water con- 
servancy and hydroelectric work teams and it also signified the beginning of 
the new long march in building water conservancy and hydroelectric power. During 
the conference, Minister Qian Zhengying [6929 2973 5391] made an important speech. 
Comrade Wang Ganguo [3769 1626 0948] delivered the working report. Comrades 
Zhang Bin [1728 1755], Liu Shutian [0491 2579 3944], Li Eding [2621 7725 7844] 
ind Zhang Tiezheng [1728 6993 6927] spoke. Comrade Chen Gengyi [1775 6342 0308] 
delivered a summary of the conference. 


The central task of this conference was to implement the spirit of the national 
work exchange conference and the national electric power working conference, 
summarize the work done in 1981, assign the tasks of overall reorganization 
entered around improving economic gain and the surveying, design and construc- 
tion tasks of 1982. 


tes discussed fully and unanimously believed that the guiding ideology 


f this conference was clear, the problems studied were centralized, and 
nference was effective. Everyone was determined to lift up his spirit 
cert efforts to build up the teams, to improve business management close 
entered around improving economic gain, reorganize and perfect the economi 

responsibility system and complete this year's plans on an overall basis. 
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HULLI FADIAN [WATER POWER] 
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The Panjiakou Reservoir is a 
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to be of good quality, and beneficial results have already been produced 
the project. Owing to the hard work of the construction unit, over the 
past several years the project cost has been lowered by 3.32 million yuan; it 
is estimated that, after the first stage of the project is finished, million 
as smpared with the budgetary estimate, 50 million yuan will have been 
vec, and compared with the design, 70,000 fewer cubic meters of wood 
and 10,000-odd fewer tons of steel will have been used. 


With regard to the amount of concrete for a project, the Panjiakou project 

pies third place among our country's water conservancy and hydropower 
projects. At the present dam site, from the beginning when the first hole was 
drilled to the storage of water when the reservoir's lower floodgate was 
opened, the design and survey work took 1] year 4 months' time and the construc- 
tion ot the main part of the project took 4 years 2 months' time. This was 
a relatively fast rate of construction. Seeing that reducing the construction 


period tor big hydropower projects and improvii et ' rns on invesiments is 

i big issue related to various aspects at preservt this article, drawiug on 

the practice of the Panjiakou Project tor its fcundat on, will discuss the 
lerstanding and knowledge gained from experience in this respect. 


1. Doing Good Work in the Early Stage by Closely Coordinating Procedural Work, 
Design and Construction 


he key to early-stage work, besides proceeding from reality and formulating 
rational plans, is to do good surveying work and select good dam sites; otherwise, 
it is possible that a situation will arise in which after construction begins 
problems will be discovered and have to be dealt with, thereby incurring losses 
by extending the time limit for completion of the project. One very important 
reason that the Panjiakou project made relatively fast progress was that in the 
early stage of the work the designing and construction cooperated closely and, 
through doing large amount of survev work and giving overall consideration to the 
terrain, surface fteatures, and construction conditions, good dam sites were 


1OsSs*« ll. 


he Luan River is one of North China's rivers with a comparatively plentiful 
mount of water, the annual average amount of runoff being 4.6 billion cubic 
meters. As early as the period of the Japanese puppet regime, survey work 
began at Panjiakou Gorge on the mainstream near the old Great Wall. After 
iberation, according to the general understanding, a dam site in this narrow 
river valley would involve a small project, with the result that the geological 

nditions would be complex, but, not willing to abandon the idea, people 
ontinued to survey the site. In 1973, in order to accelerate the early-stage 
york on the Panjiakou project, the construction unit, in line with a decision 

ide by the then Ministry of Water Conservancy and Electric Power, joine: 

rrces with the designing department to forma "battle" command post. Pt 

the two departments stayed at the site together, unified the command, 


ipported each other, and closely cooperated with each otir 


eptember to December 1973, they did a lot o! additiona expioratol wor 
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it ime time found the present dam site, which 
i dam site > and ascertained the geological] condi- 
2a lot ot geological work and demonstrations and 
in ites, they unanimously concluded: Although 
ld im Site is narrow and thus, from a terrai~ stand- 
Oul be small, the geological conditions there are poor. 
K, which is about 80 cm thick, is pressed on both 
ing angle mud layer. To provide a good foundation, 
dig a deep base for the dam, and the project would 
ize. At the same time, a tunnel to divert the water 
rhe nstruction would be difficult to arrange. 
the ld dam site would not appear to be economical 
cult to insure its completion within the time limit. 
ed present dam site, although the river valley is, by 
da ite, wider and the project bigger, it has many 
eing: 1) geological conditions are good, so that 
lilt on a higher base, thereby reducing the amount of 
truction site is wide, so that cofferdam diversions 
nd the site is advantageous for the deployment of 
raising the degree of mechanization; 3) communication 
= venient, sand and rocks could be obtained nearby, 
i] 1 be brought directly to the dam; and 
p t suld be expanded by about 300 million cubic 
e thi ite w chosen, after work began no big 
ered, the laying of the dam base was not compLi- 
»j inge in the design. In addition, it was 
truction in an overall manner. Thus, tundamental 
teninyg the period ot construction of the 
were felt ahead of schedule. 
nstruction Plan, Appropriately Reducing Temporary 
i Making a Point of Adopting New Technology 
t injiakou project was drawn up by the construction 
! inderstanding of their own ranks, 
, t ist iction pian that wa drawn ip wa 
istruction arrangements were relatively 
ierat e tact that the temporar ind 
ea pliet t iin part oF the roject 
nstt t plan, in ne wit t he rincipie ot 
t id¢ i rudd ad tiation ind rriedqd out 
riat I Mucing Cie Cem] rary ind au Lary re ect 
r ind ting | iyved a marked 1 ‘ ina eleratit 
iving nvestment. For « ple, Panjiakou 
tructure, and the yroyect tor er ea. 
riginally designed with year-round nstructior 
tandard ri irements, a plan was adopted tor 
ters ¢ tere nee ears. Thet e 
it icteristil r tne ual ey ind carried 
yi. i there were lt é i é 
Cer intered nce in ears, then durin 





‘ Cine ite tor the ate passage oO!f water wouic Nave to de 
9 si) i ele [IS pel c md, Linus the : cale O] the Giversl nh I c t ‘ L1G 
‘ rge, and it would require an investment oI over 10 million yuan and iose 
to 1 year to build the vertical concrete cofferdam and the horizontal eart ind 
ton tterdam. 2) The tlood season is short. Ordinarily the f]1 i seasc 
the Luan River occurs in July and August, and the big flood season irs 
in the last 10 days ot July and the first 10 days of August. If the low-water 
season could be used to concentrate forces on taking the water retained | the 
LlVel hanneline concrete base pi and letting it pass (ni! ls lt! tne Ti Gg 
pPuson, Che Che Cime eeded Or construction of the main lve! hanneli 
w ee } tL tC! ct aA di Vai ‘ei, -« ) nt ° And, <i cordl! x t the t] \ I ite 
c 1n . Jeal qguring tne ] w-water season being only j > U me ters er >t a, 
the project amount tor the cotferdams would be greatly reduced. Based on the 
ibove analysis, in order to cut down on temporary construction and devote more 
efttort to the main part of the project, they decided to adopt a diversion piar 
} the low water season encountered once in 20 years. Precise 
t ised measures suited to the characteristi f the Luan Rit 
to th youth and vigor ot the construction cont ey were l. take 
int age t othe ntingent's superiority in doing a rus! ob, with the result 


ithin one low-water season they trapped the flowing water 56 days ahead 
the main river's channel concrete base pit, safely got through 
e high-water season, saved about 5 million yuan in investment, and opened 
ip a new situation tor accelerating the main part of the project. Also, in 
the construction of Panjiakou's big dam, 10-ton gate cranes were used to pour 
oncrete. Because of the expenditure of labor and materials in the initial 
design plan tor erecting a landing stage, the time period for early-stage work 
vould have been long, the construction unit, synthesizing its own characteris- 
t , illed oft the construction of the three lock mechanism landing stages, 
ich would have been over 20 meters high each and 1,650 meters long in 


iggregate tor the dam structure in the lower reaches, which had original 


{ 
» 
- 
- 
cr 
r 
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een designed, so that the large concrete dam was built without landing stages. 
: "ie | : , 77 1 ] jA } 9 
ie lock mechanis! l20-odd tons deadweight, generally required 30-odd hours 
, >» f 1 


to raise up and dismantle on the concrete dam, the fastest time being 25 hours, 


} } : ~ . . 1. 4 ’ , ] «#477 " , 7 
ind thus by saving the time needed to erect landing stages million yuan in 
estment were saved. Again, for example, for the sand and stone quarries, 


the riginal preliminary design, besides the existing quarries, it was 


it lided t pen up the iijia Pit quarry located over a dozen kilometers belo. 


; . * 1 . ’ ’ . ak 
tiie jarye lam on the left bank of the river's lower reaches. But the construc- 


° , 1s 7 1 } ; AAG in ] } r) 

tion unit maintained that this not only would require a hydropower installation 
, * , ; } as on ™ = ‘ * ‘ ~~ - + 12 "1 , 4 . ~* 4 _+ , ; 7 *" "< 
emporary buildings but also would mean the building of a dozen kilometer 
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, } ; — TTT 9 ; 7 ssi§icil j ; 1 ry 7 ' wit a9 - * 
it-track railway and the provision of additional auxiliary transport 
iipment, and thus the cost would be high. Based on this situation, they 


to make tull use of the existing quarry by force-pumping water and 


‘ . . ’ " . ‘ 
.9 ‘ | . . . ' 4 e . < . > . *} —— } ° ‘ 
tor llig 4% cubic meters deeper So a ) é é ) 

a . . 
' ‘ ne nea An ’ , . ») , ’ , oy . 
Le l »<f 1G MiG SLOG. Lileé ri Uilt \ i i 
: ‘ ‘ . 4 
, 4 >} , “aA —)." r ’ ’ . , 
I Lmp Crile I ect ana savec Liiiol yuan ‘ . 
; , *-» e < - “~ 4 ? , , ‘ , 
‘ > ‘ ~ A ha init st : ai . 
> > > > > * * > > 
ion. Yr exa ; 
, ; , } . . ‘ a , 
» i < Cc .ec i A el lt Li i? re} ici . * 
, --* * ; + . , 
 € I lb “w : e ( . I 
. ’ . a > + > “7 , ’ > > +. 
‘ La’ ¢ t i t wil . t c . ‘ : . 
y ' y . . , a , ; 
a ¢ Sta r yu ‘ % ‘ I aw” } ‘ ‘ re . 
Py . ‘ , . ] =f ] + > --* -* 
’ ré ‘ , [ é i ( , Lxé a~t if ‘ rn 4 | ‘ Y ‘ , ‘ 








wt 
, 
»* - 
* 
’ 
, 
. , 
; 
i 
‘ 
, 
s 
" 


+ 


Y 
; 
s 
; 
: 
t 
> 
‘ 
’ 
: 
- 
a 
‘ 
; 


—¢ 
>> 
~ 
. 
> 
4 
t 


| 
, 
re 
i 
» 
a4 
> 


¥ 
asi bs 
> = 
‘ : 
4 . 
¥ 
> . 
’ | 
~ Ns * 
a a: 
- & eae 
> . 
— 4 ‘ 
- 7 v 
s Ci 
> ‘ 
‘ 
- > ~ 


i ¢ ¥¢t __ 
woien 
A i 
: 
“wa 


- 
ad r 
. “- 
i ; 
. 
‘ t 
~*? 
tae 4 
*> 
‘ 
“GG ; 
. 
‘ 
- 5 
‘ i ‘ 
’ 
‘ 
‘ 
> 
" 
> 
t 
‘ 
" 
, 
‘ 
e717 
| 
¥ 


< 
er ve 
> 
y 
, “ 
‘ 
> 
i j 
. 
> > 
’ 
j 
~~) ? 
t TU 
> > . 


¥ ’ 
>& > 
ruct 
“4 . 
i A 
YT » T 
; 
¥ 
; « 
*> 
> i 
+ 
(tia 
‘+ * 
s ; 
? y 
‘ 
4 
. 
‘ 
r } 
i 
. 
‘ ; 
oy 
: 
’ , 
‘ " 
. ; 
,« 











- 


+ 


_ 


—_ 
‘ 





+4 


b. 








1G 630,000-KW HYDROPOWER STATION ON THE WU JLANG NEARS COMPLETION 
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NOM FRICLENCY OF SMALL-SCALE HYDROPOWER IN SHANTOU PREFECTURE ANALYZED 


" ‘ "a ms . L. < ar ) T oOo” } 
NENG YUAN RNAL | ENERGY} in Chinese No 3, 25 Jun 82 pp 41-43 


all Hydroelectric Power Stations in Shantou Prefecture’ 
t intou rertecture 1 ituated along the coast in eastern Guangdong 
I tc. ine average i int of raintall over many years is 1,552 centimeters. 
ic power resource ire relatively abundant. Because it lacks coal and 
nd it 1 I iwa iro Cre large powe! network, the electric power 
t er ik. idustrial and agricultural development has been 
lected, LO ive the insuftacient upply of electricity, the development 
ll hydroelectri wer began in 1958. By the end of 1980, the whole 
ecture had alread t and begun operating 1,208 medium and smal] 
roelecti power stations with a total installed capacity of 16/,/00 kilo- 


eneratin ‘ I L107 kilowatt-hours of electricity annually. Among 
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HYDROPOWER 


SMALL-SCALE POWER STATIONS PROLIFERATE 
Shanghai DLIANSHIJIE [ELECTRICAL WORLD] in Chines No 3, Mar 82 p 29 
[Text] Over 1,600 Additional Small Uydroelectric Stations Built 


From January to September 1981, the nation built over 1,600 additional small 
hydroelectric power stations, increasing the installec capacity by 400,000 
kilowatts. Thus, the nation's farm villages now have over 90,000 small 
nydroelectric power stations with a total installed capacity of 7,330,000 
kilowatts. Between January and September 1981, small hydroelectric power 
stations generated 8.3 billion kwh of electricity. Small hydroelectric 
power stations have become an important energy source in the far villages in 
our nation. 


Guangdong Small-Scale Hydroelectric Stations 


Up to August 1981, Guangdong Province has completed building 14,000 small 
hydroelectric power stations with an installed capacity of over 1.08 million 
kilowatts, constituting 15 percent of the total installed capacity of small 
hydroelectric power stations throughout the nation and leading all other 
provinces and regions. Between January and August 1981, the total output 
of electricity of the whole province's small hydroelectric power stations was 
ver 1.3 billion kwh, constituting 17.5 percent of the total output of 
lectric’ ty throughout the province. They have become an important part of 
the whole province's power industry. 


Communes in Fujian Jointly Operate Small Hydroelectric Station 


Twelve communes in Yongan County jointly operate the Yamutan Hydroelectric 
Power Station. It is the largest commune-run power station in Fujian Province. 
In the first stage of construction, two generators were installed and joined 
the power network to generate electricity. After the whole power station is 
completed, total capacity will be 10,000 kilowatts, and it will irrigate 
18,000 mu of farmland. Each year, it can realize a net profit of more than 

2 million yuan. All investment will be recovered in 5 years. Its total 
length is 224 meters. 
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ijian County has built a 250-kilowatt hydroelectric power station in an 

leryround cavern. It has opened a new way to develop and utilize under- 
rround hydraulic resources. This hydroelectric power station in an underground 
ivern is more than 100 meters below yround surface. 
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SELECTION OF MAIN TRANSFORMERS FOR SMALL-SCALE RURAL HYDROPOWER STATIONS 


Beijing SHUILI SHUIDIAN JISHU [WATER CONSERVATION AND HYDROELECTRIC POWER 
TECHNOLOGY] in Chinese No 5, 20 May 82 pp 50-51 


[Article by Qing Yongkang [7230 3057 1660] of the Hydroelectric Power bureau 
of Mianzhu County, Sichuan Province: "Economic Selection of the Main 
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[Transformer for Hydroelectric Power Stations in Farm \illages"| 

(Text] When designing the main transformer of small hydroelectric power 
stations in farm villages (including main transformers for other agricultural 
substations), the determination of the main electrical connections is a very 
important aspect. The main problem is how to correctly select the number and 
the capacity of transformers. When determining the main connection, we must 
make sure that the main transformer can satisfy the technical requirements of 
the main connection and we must also reduce the loss of electricity to reduce 
the annual operating cost so that investment can be conserved. We now 
analyze the economic selection of transformers by studying the efficiency 
curve and the load-loss characteristic curve of the transformer. 


I. The Most Economical Load of a Transformer 


Jiagran I shows the efficiency curve of the transformer and the relationship 
etween the efficiency f] and the load BR of the transformer. §8 is the ratio 

f the actual load S of the transtormer and the specified capacity S,, It can 
be seen from this curve that when the load of the transformer begins to in- 
crease from zero, the efficiency begins to rise rapidly until it reaches a 
maximum value, then it begins to drop. This is because the power loss of the 
transformer has a term for iron loss that does not vary with the load, It is 
related only to the capacity and voltage of the transformer, and it keeps 

the efficiency low under small loads, while copper loss is directly proportional] 
to the square of the load. As the load increases, copper loss increases rapidly 
ind the efficiency drops again. 
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Figure l. n= ‘(B ) curve 


fhe load at maximum efficiency can be obtained by differentiation. Let: 

Av be the iron loss, i.e., the no-load work loss of the transformer under 
anmitiaArl itea wa af : L 7 - ee > a . , ; . « 
specitied line voltage U, in kilowatt units; APin is the copper loss, i.e., 
the work loss of the transformer under the specified capacity 5, in kilowatt 
its; cos yw 9 is the power factor, thus the efficiency formula is 


if op? at _ 
ro, 4) 4? IP. +e ae 
We solve the above tormula for = Q, then the load at maximum efticiency 
dt 
d 
p , | 
Me SP... OT AL4P,, = 4P,. (1) 


Equation (1) shows that when the copper loss is equivalent to the iron loss, 
the efficiency of the transformer is the highest, loss is minimum, and B 


, : . m 
is the most economical load of the transformer. 
ln the SL) series of transformers with a capacity of 100 to 3,200 kilovolt- 
a D D. ye lpn ee es ) / ) - 
imperes, AP, / APD 1/3 to 1/4; in the SJL, series, APo / AP, 
| to 1/6. Calculations based on the efficiency formula show that the 
° ) e ; sc 
corresponding Dp ire 50 percent to 58 percent and 41 percent to 45 percent 


respectively. We know from the efficiency curve in Diagram 1] that the 
variation in efficiency is the smallest when the transformer is operating 

it 50 percent to 100 percent of the specified load. To enable the transform 
to operate at the most economical load, the maximum efficiency should be 


designed at 80 perrent of the specified capacity. 
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Le ting the lransformer According to the Load-Loss Characteristi< 


When n transformers (of the same capacity) are running in parallel, their 
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Ss)" 
4P, = naP, + 4P,,(-<-) >- 
. (2) 


We will use the Qingping Second Cascade Power Station in our county as an 
example to explain the selection of the transformer. The Qingping Second 
Power Station has three generators. Each has a capacity of 


La ide | 
1,250 kilowatts (1,562.5 kilovolt-amperes). 
If two SJL, -2500/35, 38.5+5% /6.3 kilovolt transformers are used, 


; cilowatts, A Pxn =27.5 kilowatts. The calculation of loss based 
on difterent output of the power station: 


+ 
ho 
x7 
_ 


r three generators and two transformers (at full capacity), 


Ss \11 

JP, -n-JP, Pas) n 
$1562.85)", 1 
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2 x 4.25 + 27.5% 


< 


= 56.84 kilowatts; 


When two generators and two transformers are operating, 


2 





2« 1562.5 \? 1} 
JP,= 2 * 4.25 + 27.5 9500 


=29.98 kilowatts; 


en one generator and one transformer are operating, 


1562.8) . 
— ~| * 


2500 


JP, = 4.25% 27..5/ 


=14.99 kilowatts. 


s 


AP, =5 kilowatts, {\P,, = kilowatts, then we can calculate the loss in the 
same way: When there are three generators and two transformers,AP 46. 

kilowatts; when two generators and two transformers are operating, 

AP? 26.24 kilowatts; and when one generator and one transformer are ope! 
AP, 13.12 kilowatts. 


lt we select two SJL, -3150/35, 38.5+ 9 /6.3-kilovolt transformers, 
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the life f the transtormers, we note that 


"emperature of ordinary oil-soaked transformers is 
rise of coal is 65°C, and the useful life is about 


insulated 


temperature 


vhen the insulation temperature is surpassed is cumulative. 
rise in temperature, the life of insulation is reduced 


the 2,500 kilovolt-ampere transformer with a load of 


=S/S)p =3x1 ,562.5/5,000=0.94, 


the temperature rise of coal is 65x(0.25+0.750.94)9-8 
when using the 3,150 kilovolt-ampere transformer under 
rise in temperature of coal is 46.9°C. Although both 


1ot surpass the limit, the difference is 13.3°C. 


can be left for future development. 


Similarly, 


increases 
Thus when we select 


temperature 


3,150 kilovolt-ampere transformer, we can extend its 


for small 


cording to the above analysis, when designing main connections 
vdroelectric power stations, the use of transformers with a capacity close to 





transmission capacity is actually not the most economical. 
‘ulate the investment and the annual operating cost 
iensively before we can select the capacity of transformers economically. 








SMALL-SCALE HYDROPOWER PPOJECTS ADD 2.48 MILLION KW IN INSTALLED CAPACITY 
IN THREE YEARS 


Beijing RENMIN RIBAO in Chinese 14 Avg 82 p 2 


[Article: "An Important Way To Solve the Shortage of Electricity in Our 
Nation's Farm Villages; During Past Three Years, Nation's Small Hydro- 
electric Power Stations Added an Installed Capacity of 2.48 Million 


Kilowatts"] 


[Text] During the past three years, the nation’s small hydroelectric 
power stations newly added 2.48 million kilowatts in installed capacity. 
Up to the end of 1981, the whole nation had 85,000 completed small hydro- 
electric power stations with installed capacity of 7.57 million kilowatts, 
constituting one third the total installed capacity of hydroelectric 
power of the whole nation. In 1981, small hydroelectric power stations 
venerated 14.4 billion kilowatt-hours of electricity, constituting 22 
percent of the total amount of electricity generated by hydroelectric 
power. Among the more than 2,300 counties throughout the nation, more 
than 740 counties now rely on small hydroelectric power stations for 
their supply of electricity. 


Our nation’s resources of small hydroelectricity is abundant and the 
distribution is wide. There are over 1,000 counties throughout the 
nation that have exploitable hydroelectric power resources of over 10,000 
kilowatts. Fully developing small hydroelectric power is an important 
measure to solve the shortage of electricity in our nation's farm villages. 
Since the Third Plenum of the Party, each locality has implemented the 
policy of “building, managing and using hydroelectric power by itself." 
The enthusiasm of the locality and the masses to develop electricity has 
been high. Guangdong province has completed building small hydroelectric 
power stations with an installed capacity of 1.15 million kilowatts, 
ranking first in the nation. The installed capacities in Sichuan and 
Hunan have both reached 800,000 kilowatts. Small hydroelectric power 

has also developed relatively greatly in Yunan, Guangxi, Xinjiang, Xizang 
provinces and autonomous regions. 


In recent years, each locality readjusted concerned policies according 


to the actual situation and mobilized “he enthusiasm of the localities 
to develop small hydroelectric power. Some regions established different 
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price for electric power according to the supply of etectricity during 
dry seasons and seasons of abundant water, further expanded the use of 
electricity in farm villages and promoted the development of agricultural 


ind sideline production. After the national power networks in some regions 
ined the small hydroelectric power system, profits of the national power 


networks were given to the small hydroelectric power systems according 
to the policy of recovering costs without making profits. This was 
favorable to increasing the economic benefits of small hydroelectric 
power and improving the quality of electricity. 


ince the beginning of this year, many provinces and autonomous regions 
took the development of small hydroelectric power as an important measure 
to conserve energy, to increase the sources of energy and to protect 
mountains and forests. Zhejiang, Guangxi, Sichuan, Jiangxi provinces 

ind autonomous regions utilized the electricity generated during the 
season of abundant water in regions where small hydroelectric power is 
more developed as a substitute for firewood to develop electrical heating 
to manufacture tea, to cure tobacce, to cook rice, etc. The results were 


visible. Xinchang County in Zhejiang province tested the use of electri 


- ¢ = ee : 12¢ : L+4 4 ee eee So or 
neat to manu fax ture tea at 135 product 10n rigaaes anc nservecd el 


10,000 tons of firewood. 
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ingying Hydroelectric Power Station built and operated by the Tianjing 
Commune at the foot of Emeishan in Sichuan. It was built ‘n a year and 
} months with an installed capacity of 600 kilowatts and an investment « 
570,000 yuan. After it began production in 1979, its annual income was 
130,000 yuan. The gain was outstanding. 
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BRIEFS 
NNAN MALL-SCALE HYDROPOWER--Since the 3d Plenary Session of the Central 
ttee, Yunnan’s small-scale rural hydropower has invested one-third l 
tha t did betore 19/79 but during several years of readjustment new growth 
is been realized. Installed capacity ar the end of 1981 had increased by 
190,000 kilowatts compared to 19/9 and yearly power output had increased | 
‘31.7 million KWH. The province’ 126 counties, districts and towns all have 
ill-scale hydropower. The number of brigades with power increased by l1, 36¢ 
id the number of production units with power increased by 41,285. In 3 years, 
rovince has reorgani the management system of small-scale hydropower 


ind it i4 district: luton prefectures and cities and more than 19 cou'- 


tie i\ realized integration of construction and management and power genera- 

tion, ipply and usage. Du.cing the period of economic readjustment, there has 

Dee 1 cutback in truction projects. Provincial pro jects have been reduced 
ive, with commun ind brigade-run operations being reduced by more than 


110,000 kilowatts, so the limited funds are going into finishing-up work. In 
1981, the province completed the installing of more than 51,000 kilowatts, 
Ore than tour times Cte year i iverage tor the 30 years prior to 1979, Grid 
onstruction was also augmented, solving the problem of power supply. 


, ) 


Excerpts] [Kunming YUNNAN RIBAO in Chinese 2/ Aug 82 p 1} 


ANSU SMALL-SCALE HYDROPOWER--Wuwei County's newly built Huangyang Reservoir 


ivdropower station began operation on the morning of 13 August and its two tur- 


in venerator tarted to teed power into the overall power grid to serve both 
industry and agriculture. [he hydropower station was begun inApril 1980. 
With an installed capacity of 2,000 kilowatts, the station generates more then 
8.2 million KWH a year. To date, this county has a total installed capacity 
of 8,460 kilowatts. [Text] [Lanzhou GANSU RIBAO in Chinese 20 Aug 82 p 1] 
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HK151126 Beijing BEIJING REVIEW in English No 4l, 11 Oct 82 pp 5, 


Text} China plans to double its present annual coat output of 600 million tons 
by the end of this century, according to a new development progran worked t 
by the Ministry of Coal Industry. China's energy resources include coal, petr 
leum, natural gas, electric power, biogas, solar and wind energy. The reserve 


of coal are the most abundant. 


spite tremendous developments since ae founding of New China, problems still 
ague coal production, such as unstable output, an imbalanced scale of mine 
nstruction and poor economic results. Thus supplies fall short of the state's 
owing energy demands. The Ministry of Coal Industry has worked out a new 
development program for coal proauction. Under the new program, the tasks 
for the next 18 years are: 


--replace hand operation with mechanized operation as the principal means of 
mining in the key mines and strive for a fundamental improvement in mine safety; 


--diversify coal products and take adequate steps towards coal gasification and 
iquefaction, and raise the rate of utilization; 


broaden the scope of business to include coal chemicals, coal-electric power 
int enterprises and other operations; 


-transport coal mainly by railway, ship and pipelines and strive for automation 
in loading and unloading; and 


--raise coal output through enacting effective economic policies, establishing 
a scientific management system and introducing the responsibility system i. 
production. 


[fo achieve these goals, the Ministry of Ceal Industry will adopt the following 


Continue technical transformation of major mines in a planned way and achi 
the goal of 56 percent mechanized operutions by the end of 1990. 


--Strengthen coal mining, shorten the cycle of construction and see to it that 


ie investments achieve the best results. The scale of projects was only 7/7 


> 
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tons in early 1981. This should be expanded to 120 million tons by the 
end ot 1985 and up to 180 million tons by the end of 1990. 


--Devote major attention to the building of the anthracite producing center in 
‘southeast Shanxi Province, the coke center in central Shanxi, the Huaibei-Huai- 
nan Coal Producing Center in Anhui, the Handan Coal Producing Center in Hebei 
and the Liupanshui Coal Producing Center in Guizhou. The time limit f.- pro- 
jects will be shortened from eight years in 1981 to six. 


--Make great efforts to develop local small coal pits, especially in energy- 
short areas. 


--Develop coal washing, processing and multi-purpose utilization. The percent- 
age of washed coal will be raised from 34 percent in 1982 to 56 percent by the 


end of 1990. 


--Boldly make use of foreign funds and raise internal funds for technical trans- 
tormation and expansion projects. 


-~-Establish the system of training workers and cadres by rotation, 


CSO: 4010/6 
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COAL 


PRC VICE MINISTER VIEWS COAL INDUSTRY'S FUTURE 
HKO50142 Beijing CHINA DAILY in English 5 Aug 82 p l 


[Text] Yu Hongen, a newly-appointed vice-minister of the coal industry, was a 
former miner who went into the pit at the age of 15. "I was a miner 40 years 
ago and I still am," he said. But at the mention of "modernization" his eyes 
lit up immediately. 


Yu Hongen said the ministry is making every effort to put China's coal industry 
n a road of stable, healthy growth, with the repeatedly declared purpose of 
chieving still greater economic results. 


ror the next 10 to 20 years, he said, efforts will be concentrated on mechaniz- 
ing the major operations in coal cutting, tunnelling and transportation in the 
pits. 


"Coal mines directly under the Ministry of Coal Industry last year produced 335 
million tons of coal," he said, “only a small part of the output was produced 
by cutter-loader combines. In advanced coal~producing countries, combines pro- 
duce 90 percent of the coal output and even more." 


\nother goal theministry wants to achieve in the next 10 to 20 years is multi- 
surpose utilization of coal. "New coal dressing plants and plants to gasify 
oal are already on our agenda," he said. These plants are expected to raise 
the heat utilization rate of coal for the entire country from 28 percent on the 
average to 50 percent. "This means saving 100 million tons of coal a year," he 
said. 


"As far as financing goes," he continued, "the government has decided to invest 
more money in the coal industry. We have solicited additional investment of 
630 million yuan from provinces which suffer from acute shortages of coal. 

They provide us with money in return for a guaranteed supply of coal." 


CSO: 4010/5 
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GLANT COAL CENTER IN EAST CHINA UNDER RAPID CONSTRUCTION 


Beijing SHIJIE MEITAN KEXUE [WORLD COAL TECHNOLOGY] in Chinese No 7, 
12 Jul 82 pp 2-7 


[Article by Wu Zhixiang [0702 0037 7534], Geological Engineer of the Planning 
Department of the Ministry of Coal: "Large Shandong-Jiangxu-Anhui Coal Base 
in East China Region Is Under Rapid Construction" ] 


(Text] The Shandong-Jiangsu-Anhui coal base in the East China region refers 

to the coal fields from Yanzhou to Tengnan, Jining, Zaozhuang in Shandong 
Province (abbreviated "Lu"), Xuzhou in northern Jiangsu (abbreviated "Su") 

and Fengpei (including Datun) to Huaibei in Anhui Province (abbreviated "Wan"), 
Suxian and Huainan and Panji on the two banks of the Huai He in the south. 

This base spans 300 kilometers from north to south and an average of 

60 kilometers from east to west, covering an area of about 20,000 square 
kilometers. The underground reserves are abundant coal resources. The coal 
reserves are concentrated, the varieties are complete, the quality is good. 

[he area is situated along the east China coast near Shanghai, Jiangsu and 
Zhejiang and such areas where the industrial foundations are strong but fuel 

is lacking. Both water and land transportation are available and it is close 
to Qingdao, Lianyun Harbor and Shijiusuo seaport via the sea. This benefits 
coal exports. Therefore, strengthening the development of the coal resources 
in the Shandong-Jiangsu-Anhui area as one of the major tasks to build up the 
nation's coal industry and making plans for coal so that we can quickly exploit 
the abundant underground resources have a very important meaning ir satisfying 
domestic needs and foreign trade. 


[. The Natural Geographic Situation of the Base 


The Shandong-Jiangsu-Anhui coal base is situated in the ancient Yellow River 
channel and the alluvial plains of the Huai River. There are some low hills. 
The elevation is generally about 50 meters above sea level. The ground 
surface is mostly covered by a thick alluvium of uneven thickness. In the 
old mining regions of Zaozhuang, Xuzhou, Huaibei and Huainan, it is generally 
20 to 100 meters thick. In the new mining regions of Yanzhou, Tengnan, 
Fengpei, Suxian and Panji, it is generally 50 to 400 meters thick. The 
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»lluviu it sandy gravel and water containing layers, and 
ire also 3 to 4 sandwiched plastic clay layers above and below. They form 
r insulating layers that separate the sandy gravel and water 
yers and prevent the water in the alluvial water containing 
he mine shafts and from causing damage to production 


, 
+ + y > y Y - 
ss Ji LCILUCLA ii 4 Xv Jai mines. 


fhe rivers in this base belong to the two major water systems of the Huang He 
and Huai He. Those in the southwestern part of Shandong belong to the 


Huang He system, and those in northern Jiangsu and northern Anhui belong to 
the Huai He system. The water network is dense and there are many rivers and 
lakes between the two water systems. Starting in the north in Shandong 


nit 1ere are the Nanyang Hu, Shaoyang Hu, and Weishan Hu, and in 
| yuth in northern Jiangsu there are the Hongze Hu and Gaoyou Hu. Between 
the Huang He and the Huai He, the south-to-north inland navigational canal 


with a long history in China is the north-south canal that connects all of 
Cot ikes 
imat this region is mild and damp. The four seasons are clearly 


etined. It has the transient climatic characteristics from our nation's 
uuthern climate to the northern climate. From north to south, the annual 
iverage temperature increases from 12°C to over 16°C. The average temperature 
‘f the coldest month (January) is 4°C below zero to 1°C. The frostless period 
throughout the year lasts 6 to 7 months. The annual rainfall is 600 to 900 
millimeters. In the Huai He area in Anhui, the annual rainfall is concentrated 
in the summer flooding period. Spring drought and summer waterlogging easily 
occur. Because of the efforts to control the Huai He on a large scale after 
liberation, the ability of this region to resist drought and waterlogging 


has greatly increased. 
Il. eological Situation in the Coal Fields 


[his base mainly contains the coal containing geostrata of the Palaeozoic 
arboniferous Period and the Permian Period coal series, generally called 

he Carboniferous-Permian Period. The Taiyuan Series of the upper 
Carboniferous Period and the Shanxi Series of the middle Permian Period belong 
to the North China sedimentary type. The Shihezi Series of the upper Permian 
Period does not contain exploitable coal seams in the North China region. 

fhe northern Jiangsu and northern Anhui areas contain major exploitable 

coal seams. The form of sedimentation is somewhat similar to the Leping 

coal series in the southern part of our nation, therefore it is also commonly 
called "northern type and southern facies" coai fields. 


fhe Taiyuan Series of the Carboniferous Period is an alternate marine and 
continental facies deposit. It contains 10 to 13 thin layers of limestone 
with intercalations of sandstone, shale and sandy shale, and 3 to 4 exploit 


able coal seams. The total average thickness that is exploitable is about 


+ meters. 
The Shanxi Series of the Permian Period is a continental facies lacustrine 
[t consists of sandstone followed by shale and sandy shale. It 


de po $1 t . 
coal seams and the total average thickness that is exploitable 


contains 2 to / 


is 4 to 16 meters. 
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rdovician Period and the Cambrian Period are original layers of limestone. 
layer ot limestone torm low hills and they are very good building materials. 
ontain an abundance of water and they are very good local sources of 


water in deep layers. 


he major geological tectonic shape of these coal fields is the compound 
line, torming many slow anticlinal and synclinal tectonics generally 
The angle of inclination is generally 
1O* to 30°. The angle of inclination of the coal seams of individual productive 
mine shafts in the old mining regions of Huainan is over 45°. 


: ~ — . Dae s an | 
in the northeast-southwest strike. 


[I1. The Situation of Present Production and Construction 


he Shandong-Jiangsu-Anhui coal base will be a key region of our nation's coal 
industry at present and for a relatively long period into the future. In this 
ase, there are now four productive old mining regions at Zhaozhuang in 
Shangdong Province, Xuzhou in Jiangsu Province, Huaibei and Huainan in Anhui 
Province. Near these old mining regions are five new mining regions at 
inzhou and Tengnan in Shandong Province, Fengpei (including Datun) in 
liangsu Province, Suxian and Panji in Anhui Province which are being developed 
at present on a large scale. In addition, in this base, there are also the 
new coal tields at Jining in Shandong, Yingshang in Anhui. Forces are being 
ncentrated to conduct geological prospecting. 


In this base, there are 51 productive mine shafts producing over 50,000,000 tons 
ot raw coal, including 10,000,000 tons of coking coal and washed coal concen- 
trates. These producing mines are conducting technical improvements at present 
to improve the degree of mechanization and to expand the productive capability. 
At present, the five new mining areas at Yanzhou, Tengnan, Fengpei, Suxian and 
Panji are constructing 12 large mining shafts. The annual designed capability 

is over 30,000,000 tons. In addition, there are some new shafts that are being 
designed, and preparations are being done for drilling the mine shafts, including 
the building of railroads, highways, power supply, water supply, communications, 
living quarters, leveling the land for plants, i.e., the "three types of 
communications and one leveling" work prior to the official beginning of 

building mine shafts. The coal resources and the conditions of transportatiot 

in this region indicate that it is entirely possible to develop the productiot 

of this region to an annual 150 million tons within this century. 
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ories to guarantee the needs in the production and building of coal mines. 


ining te 


} eliny tra 


chnology and training of managerial personnel, a strong 
ined in actual work at the current production and construction 
hand, and on the other hand, special coal mining schools are 


vel and mid-level technicians and managerial cadres. In this 


he three higher educational institutions of the China 


institute, the Shandong Mining Institute, and the Huainan Mining 
with a relatively complete staff. At the same time, there are 
dle and technical schools. 


uperior Ol 


very rica 


As ( 
, , 
Li e 
;} 
ii « 


er 

in idd 
i coal 
. The 


ise, not only is there an abundance of underground coal 
lete toundation for the future development of the coal 
established at present in production and construction or 


ft talent and equipment manufacturing. On this basis, we have 
jectiv onditions to develop the potential of productive 
hea 


ve and to hasten the building of new mine shafts. 


nditions | r | istening Construction 


serves Are Concentrated, the Types of Coal Are Complete, the 


ve alluvial plain from south to north spanning 300 kilometers 


in Shandong and Huainan in Anhui are continuous coal fields 


reserve. After geological prospecting, we have found a 
over 30 billion tons. At present, we are still expanding 


specting and the reserves continue to increase. The general 


} 


rer / billion tons in the Yanzhou, Tengnan, Zaozhuang and 


sHnandong; over 3 billion tons in the Xuzhou-Fengpei area in 


q ,77 . Pp : s . 


billion tons in the Huaibei, Suxian, Huainan and Panji areas 
ition, the Yongcheng Coal Fields in Henan Province neighbor ng 
fields in Anhui also contain abundant superior quality 


se are not included in this base. 


ire mplete and the quality of coal is also very good. 


e is gas il, followed by coking coal, fat coal and a small 


ite. The individual fields and shafts in the Fengpei coal 








lleics contain igneous rock intrusions which changed the coal seam into natural 
TT} th anyvi > -oc 3 1 Ch it 77 : _- : } ) mi I tad : 

-OKE. The Shanxi Series and the Shihezi Series of the Premian Period are 

. + 


situated in the upper part of geostrata of the coal seams. They contain the 


iin exploited coal seams. Yanzhou and Jining have gas coal. Zaozhuang ana 


ngnan have gas-fat coal and fat coal. Xuzhou and Fengpei have gas coal, 
gpas-tat coal and fat coal. Huaibei and Suxian have gas coal, gas-fat coal, 
primary coking coal and small amounts of anthracite. Huainan and Panji botl 


ive gas coal. The ash content of raw coal is generally about 15 percent. 
2r washing, the ash content of coal concentrates is 8 to 9 percent, the 


> ir content is below 1 percent, the thermal output per kilogram is 

6,000 to 7,000 kilocalories. The coal types of the coal seams of the Taiyuan 

Series of the Carboniferous Period and those of the Shanxi Series and Shihezi 

Series of the Permian Period are the same, only the sulfur content is higher, 

yenerally about 2 percent. After washing, this can be reduced to 1.5 percent. 

The washed coal concentrate for coking in this base has guaranteed in a key 

way the steel bases of Ma'anshan in Anhui and Shanghai Boashan under construc- 

tion. <A large amount of gas coal and washed medium coal for coking are 

supplied to the East China region to generate electri:*ty as powec gencratin; 
il. the productive mining areas in Zaozhuang, Huaibei and Xuzhou also export 
ai 


II) The Geographical Positions Are Good, Water and Land Transportation Are 
onvenient 


This base has a flat topography and transportation is convenient. There is 
the Jin-Pu [railroad] line running from south to north and the big canal. 
[There is the Longhai Line running from east to west. The coal fields are all 
located on the two sides of these lines. 


The port of Shijiusuo is 300 kilometers east of Yanzhou in Shandong. There 

is a special pier for coal at Shijiusuo that can accommodate 10,000-ton ships. 

[t is being intensively built with the cooperation of Japan's Foreign 

issistance Fund. There is a railroad from Yanzhou westward to Heze. In the 
iture, extensions westward can connect with the Jing-guang line, forming 

mn eas -west trunk line parallel to the Longhai line. In this way, the coal 

‘rom the southern part of Shanxi and the northern party of Henan can be 

exported from Shijiusuo via Yanzhou., This greatly shortens the distance 

ot railroad transport and is beneficial to using the large amount of coal 

in Shanxi and Henan provinces to support the East China area and export needs. 


The Jin-Pu and Longhai lines intersect in the Xuahou mining region. It is only 
223 kilometers from Lianyun Port in the east. At present, the coal of 
iozhuang, Huaibei, and Xuzhou are all loaded and exported from Lianyun Port 
r transferred to Shanghai and such coastal ports. Fengpei (including Datur) 
ire on the banks of the canal. There are already branch lines that connec’ 
with the Longhai line. 


Besides the Jin-Pu line in the Huaibei and Suxian mining regions, there ar 
the Suifu line to Fuyang in Anhui. Huainan and Panji have branch lines that 
connect with the Jin-Pu line via Bangbu, and there is the Huainan line that 


directly connects Yuxikou on the banks of the Chang Jiang. The coal can be 
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tC. WOW, I Cice proves tnat workers can conrlcentuy Slnk wells 
and moothiy compiete the tasks oO! produc tion in aliuviai iayers of about 
: ] v} } : , , : ler oan — , : _ ; . 3 
q 300 meters thick and which contain relatively more water after continued 


: ys ’ 7 . a ; . 3) g¢ . 
rovement of the worker's technical skills and continued improvement in 


nstruction equipment. 


The roller coal cutter and automatic hydraulic props are commonly used in 
oal taces in coal mine preduction. Many drill platforms for rocks and 


rock loaders are commonly used in the tunneling faces. They have continued 


to improve the degree of mechanization of mines. After raw coal is produced, 
it must be processed, washed and screened to improve the quality o! il. 
(VY) we Can Establish a Comprehensive Base for Coal, Electric Power Centered 
und Coal 
1is base has relatively rich coal reserves and underground sources of water. 
There is coal and there is water. When taking coal as the center, coal and 


electric power must be coordinated first. We can build large therma! power 
tations at the mouth of the coal pits to transmit elicctricity to the Huadong 


ower Network and torm a large coal and electric power base. Second, 
we can carry out coking and gasification using coal as raw material to develop 
chemical fertilizers, chemical fibers, medicine and such industrial products. 
fhe low hills near the mining areas are mostly thick layers of limestone of 
the Cambrian Period and the Ordovician Period. The geostrata of the coal 
seams contain superior quality clay. We can develop the conditions of 
sufficient fuel and electric power of the locality to develop such industries 
as cement, porcelain, refractory clay and smelting of nonferrous metals. At 
the same time, we should correspondingly push forward the development of 
machinery manufacturing, the light and textile industries and the electronics 
industry. The formation of the industrial and mining towns of Xuzhou and 
Huainan all went through such a course of development. The preliminary idea 
is that in the future, we can develop large coal gasification stations at the 
locality or nearby, produce urban coal gas, use pipelines to transport it to 
large and medium cities such as Hefei and Nanjing and even Shanghai so that 
these cities can realize coal gasification for fuel, protect the environment 


ind reduc os pol lution, 


[The natural conditions and transportation conditions in this base are very 

similar to those of the Ruhr District in West Germany. If we start out from 
oal and take coal as the center in this region to carry out comprehensive 

utilization and comprehensive management in a big way and renovate our nation's 

current industrial structure, we can gradually form a large and complete 
mprehensive base of coal, electric power, chemical industry, building 
iterials, light industry and agricultural and sideline industries. 


[In general, based on the objectively favorable factors above, we possess 
mditions and the technology is reliable to first hasten the production 
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NEW RAIL LINKS, SLURRY PIPELINES UNDER STUDY FOR SHANXI COAL BASE 
Beijing NENG YUAN [JOURNAL OF ENERGY] in Chinese No 3, 25 Jun 82 pp 1l-.2 


[Article by Hu Guangrong [5170 0342 2837] of the Transportation Research 
Institute of the Scientific Research Academy of the Ministry of Railways: 


tive 


Transportation Problems in the Construction of the Coal Base in Shanxi"] 


[ext] Energy resources are important material foundation for national 
conomic development. Coal constitutes 70 percent of our nation's energy 
resources. To ease the shortage in the supply of energy resources in our 
nation, developing coal well is a problem of strategic significance in 
yuaranteeing national economic development. 


During the current period of readjustment of the national economy, the state's 
investment capability is limited. Superior coal bases must be selected for 

development so that construction can be rapid and the economic results can be 
good, Coal bases in Shanxi have large reserves. There are all types of coal. 
[he quality of coal is good. Coal is buried at a shallow depth. The mining 
conditions are good. The geographical locations are convenient. All of these 
are superior conditions. Since liberation, Shanxi has produced large amounts 
»f coal to support the various localities throughout the nation and the amount 


»f coal shipped to other places has increased year after year. Since 1977, the 


mount of coal shipped away has increased annually by an average of about 
) million tons. 


In view of current transportation and future development, one of the key problems 


in developing Shanxi coal is railroad transportation. Because of insufficient 
transportation capabilities, in 1980, over 14 million tons of coal accumulated 
Shanxi Province. The local coal mines basically determined production 

by the amount transportable. Therefore, the development of Shanxi coal must 
emphasize the buildup of the railroads and related harbors. 


_— 
-- 
~ 


Shanxi Province now has five railway trunk lines and six outlets. Total 
transportation capacity is about 110 million tons. In 1980, the actual 
amount of various types of commodities shipped out was 99 million tons, 
including 72 million tons of the province's coal. The percentage of utilizat 
of transportation capabilities has reached saturation while the accumulation 
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78 : ii mA y ‘ Gy * e Situation and plan rationally. 


. The Development and Distribution of Coal Should Pay Attention to Rationally vf 
tilizing Resources and Improving the Quality of Coal. The past poli f 


‘taking steel as the key link” has created a situation in which more coking 

coal is mined but less power coal is mined. At present, the wnole nation 
roduces over 200 million tons of coking coal, surpassing the needs of the 

metallurgical industry. A lot is used as power coal and burned away. Precious 
king coal resources are wasted, There is a surplus output of coking coal 

ilorg the Nantongpu line in Shanxi. A large amount is burned to become 
idigenous coke. This wastes resources and pollutes the environment. There- 

fore, when developing Shanxi coal, we should emphasize the development of! 

the Daning power coal fields and the Xinshui anthracite fields to guarantes 


, , , , r . 1, ; z Va " - on 4 7 he sin ‘<> | ¥ 
4 ‘ ‘ needs i Ir p wer;r oa] and antnrac ite u ed in chemical engineerinys ii ¢ 
tistied. The coking coal fields at Xishan, Hexi and Hedong should be 


ropriately developed according to domestic and export needs to conserve 
Kin; al resources. 


econd, we should strengthen the washing and screening of coal and reduce the 
int of useless transportation. Now, the output of coal in Shanxi 
stitutes one-fifth the total national output. The capacity to wash and 
reen coal constitutes only /7 percent of the whole nation. After the major 
nes in Shanxi realized mechanized mining, the ash content of oal has in- 
reatly. In 1979, the ash content and rock content at the Yangquan 
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a vVear, and this would conserve 5 billion tons-kilometer in railroad trans- 
portation and 50 million yuan in transportation cost. [This will ease the 
pressure on the railroads in shipping Shanxi coal to other places on the 


whole . 


3}. Railway Construction Should Learn the Lesson of the Wrong Direct. . of 
Investment in the Past and It Should Selectively Utilize the Limited Amount 

ot Investment. The anthracite of superior quality produced in the Jindongnan 
Prefecture is the raw material urgently needed by medium and small chemical 
fertilizer plants throughout the nation at present. Now, because of an 
insutficient number of freight cars, a lot has accumulated and cannot be 

shipped out. In 1980, the amount of coal shipped out constituted 50 percent 

ot the output of the prefecture. It is a prefecture in the province with 

the lowest amount of coal shipped out. Other provinces that urgently need 

coal have utilized a large number of automobiles and tractors to transport 

coal out of Shanxi. Some are reloaded onto trains in Henan Province. Calculat- 
ing at 3 million tons and an average shipping distance of 70 kilometers, the 
annual transportation cost is about 42 million yuan and 20,000 tons of 
petroleum. The expenditure for railroad transportation is only 1.5 million yuan 
and 1,200 tons of petroleum. Therefore, quickly arranging the project to 

build a duplicate railroad for the Changzhi-Xinxiang segment and its electrifi- 
cation with an investment of over 300 million will enable over 10 million more 
tons of coal to be shipped out each year. This can fully develop the productive 
capabilities of the local coal mines and conserve a lot of transportation cost 
and petroleum. 


Because the potential for increased output of Shanxi coal is great, because 
the investment in railroad construction is large, and because tne period of 
construction is long and rebuilding is difficult, the railroads will become a 
factor limiting the increase in the output of coal within a definite period. 
fherefore, in constructing new railroad lines to ship Shanxi coal to other 
places, we should consider building railroads according to the criteria for 
special railroads to transport coal (operating long trains). The investment 
will not increase too much but the transportation capacity can be increased 
by onefold. 


4. Under the Present Situation in Which State Investment Strength Is Limited, 
it Is Suggested That Shanxi Province Mobilize Local Financial Forces and 
Manpower To Purchase Special Rolling Stock and Build and Repair Regional 
Railroads in Order To Hasten the Progress in Building Shanxi's Energy Base. 

At present, railroad rolling stock manufacturing plants have surplus produc- 
tive capabilities. Regional coal mines in Shanxi Province can make invest- 
ments to purchase special coal transporting cars to increase the capability 

to ship coal out. An investment of 25 million to 30 million yuan will purchase 
1,000 treight cars that can transport 5 million to 6 million tors of coal more 


a year. 
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he construction and improvement of small local coal mines must be combined 
with the building of large warehouses for coal storage while trucks are being 
used to transport coal to the railroad stations for centralized transport 

so that the coal can be quickly loaded. Without loading facilities and using 
manual labor to load the cars in unpackaged form, it is difficult to complete 
the task of shipping out large amounts of coal. The time for loading and 
unloading is lengthened and this will surely delay the turnaround of the 
cars. When investment in railroads and the number of freight cars are 
insufficient, coal will necessarily accumulate and it will not be shipped out 
in time for sale. This affects the turnaround of capital of the coal mines. 


9296 
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ACADEMY OF SCIENCES HELPING TO PLAN COAL SLURRY PROJECT FOR SHANXI 
OW120628 Beijing XINHUA Domestic Service in Chinese 0026 GMT 11 Aug 82 


[Excerpts] Beijing, 11 Aug (XINHUA)--XINHUA editor's note: The Chinese 
Academy of Sciences has taken the initiative in providing scientific and 
technological service for the construction of coal energy bases in Shanxi. 
fhis is a very good thing. It will certainly promote the building of coal 
energy bases in Shanxi and the development of the scientific research work 
of the academy. The spirit and initiative of the scientific research unit 
in serving actual production work really deserve recommendation. (end 
editor's note) 


[In mid-July, the Chinese Academy of Sciences dispatched an investigation 
team to Shanxi Province to study the actual conditions there and prepared 
an important, comprehensive plan for the scientific and technological 
development of coal bases in Shanxi Province. The Chinese Academy of 
Sciences has thus closely linked scientific research work with national 
economic construction. Its action was highly appreciated by concerned 
departments in Shanxi and at the central level. 


Its research projects include the mixing of coal dust with water and using 
coal slurry [shui mei jiang 3055 3561 3364] to replace heavy oil. At present, 
many countries in the world are attaching great importance to the study of 
coal slurry. The Chinese Academy of Sciences has done a lot of research 

work and achieved much. Coal slurry cannot only replace heavy oil and greatly 
raise coal's economic results but can also be transported through pipes. This 
will alleviate the transportation problem, which has obstructed the develop- 
ment of the coal industry in Shanxi Province for a relatively long period. 


At present, various research institutes under the Chinese Academy of Sciences 

are making specific plans for their respective activities. A responsible 

person of the Chinese Academy of Sciences said: "Going to production units to 
fund research subjects and serving the national economy are the firm principl:s 

of scientific research work and also the honorable tasks of scientific resear h 
departments. Basically, production needs science and scientific research work 
cannot separate itself from actual production. The integration of scientific 
research with the practice of production will certainly promote the develop- 

ment of the national economy and scientific research work in an effective manner.” 
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SHANXI EXCEEDS COAL EXPORT PLAN FOR FIRST HALF OF 1982 
Taiyuan SHANXI RIBAO in Chinese 4 Jul 82 p 1 


[Article by Correspondence Unit, Provincial Coal Import: and Export Company: 
"Produce More Coal, Export More Coal, and Create More Foreign Exchange; Our 
Province Exceeds Coal Export Plan During First Half of Year"] 


[Text] By 26 June, four days ahead of schedule, our province had exceeded 
its coal export plan for the first half of the year by 104,000 tons. Of the 
‘otal, exports of coal from local coal mines exceeded the plan by 3,912 tons. 
‘he total export from local coal mines represented an increase of 174 percent 
over the same period of last year and it established the best record in 

the export history of our province's local coal. Relatively good results 
were also achieved for the various economic targets. 


The export of local coal in our province was formally included in the state 
plan this year and has been given important attention by related departments. 
The provincial coal import and export company as well as the import and export 
companies of Yanbei region and Datong Municipality regularly organize personnel 
to enter into the first line of production. They have organized the sources 

of supply on a timely basis, established and perfected the system of daily 
reporting, five-day reporting, and 10-day reporting, developed information 

on coal shipments and transfers and on the port calls of foreign vessels, 

nd actively organized for coal deliveries at the ports. The railway depart- 
nents have allocated cars on a timely basis and organized shipments according 
to plan, so that the work of coal export has gradually become normalized. 

In order to improve coal quality and reduce tonnage deficits, various measures 
have been established. Special personnel were assigned to be responsible for 
quality control in various critical steps, from analysis of coal quality, 
screening breakage, cleaning of wastes, measuring and marking and cleaning 

of the cars to loading and dispatch. Car loading personnel were specially 
organized to study and improve loading techniques where car leveling equipment 
and railway scales are lacking, so that tonnage deficits were reduced, economic 
losses created by such deficits were avoided, and the plan for the first halt 
of the year was exceeded while quality and quantity were assured. 


5974 
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NEW MINES APPROVED FOR ANHUI COAL CENTER 
OW301131 Beijing XINHUA in English 0839 GMT 30 Sep 82 


[Text] Hefei, September 30 (XINHUA)--The State Planning Commission has 
approved a proposal from Professor Hua Luogeng, China's leading mathematician, 
and other scientists for starting 16 new mines from now to 1995 at the 

Anhui coal center, in addition to the six now under construction, the Anhui 
Provincial Corporation of Coal Industry announced. 


[he 16 mines will be designed to produce 34.6 million tons of coal a year, 
the corporation said. 


fhe commission also approved a unified plan for the construction of electric 
power, transport and other supporting projects for the coal center situated 
along both banks of the Huai He River. Development of coal resources in this 
area is vital to the economic construction in Shanghai and the six east China 
provinces, which furnish one-third of the country's gross industrial and 
agricultural output value. 


fhe Anhui Provincial Coal Industrial Corporation has instructed its divisions 
to work out specific plans in the light of the proposal which Professor Hua 
and a group of scientists reported on at a Beijing meeting last July after 
three months' on-the-spot investigations and study. 


[he investigations were made at the request of Gao Yangwen, minister of coal 
industry. Professor Hua is concurrently general adviser of the consulting 
service of the China Association for Science and Technology. 


The scientists, who were from seven societies under the association, twice went 
to the coal center between April and June and studied--using a mathematical 
method for seeking the best of many options--ways of accelerating its develop- 
ment. 


CSO: 4010/2 
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DATONG DAILY COAL PRODUCTION NOW OVER 70,000 TONS 
Taiyuan SHANXI RIBAO ia Chinese 30 Apr 82 p 3 


[Article by Li Bacheng [2621 0360 2052] and Yang Xiaoning [2799 1420 1380]: 
"Comprehensive Mining and General Mining Are Carried Out Together, High 
Output, Stable Output and Balanced Production Are Realized, Datong Mining 
Bureau's Daily Production Level Remains Over 70,000 Tons for 100 Days")} 


‘Text] The Datong Mining Bureau insisted on the policy of starting from the 
ictual situation in everything and sought truth from facts to solve the 
relationship between comprehensive mining, general mining and blast mining. 
A good situation has emerged in production. Up to 10 April, this bureau has 
continuously realized stable output, high output and balanced production for 
100 days, and the daily output has been maintained at more than 70,000 tons. 


In recent years, the Datong Mining Bureau installed and used 29 sets of imported 
and domestically manufactured comprehensive mining machinery. They have served 
greatly to increase the output of coal. During the first quarter of this year, 
the output from comprehensive mining by the whole bureau has already constituted 
40.2 percent of the total output from stoping, equivalent to the output of 

79 general mining teams. Datong Coal Fields have more coal seams. Some coal 
seams do not have a uniform thickness. Currently available comprehensive 

ining machinery is only suitable for coal seams of medium thickness. A fairly 
large portion of the thick coal seams and thin coal seams and coal seams in 
complex geotectonics and edges of coal pits can only be mined by general and 
blast mining methods. Therefore, to realize balanced production, the bureau 
must seek truth from facts to solve the relationship between comprehensive 
mining and general and blast mining. While developing the function of the 
comprehensive mining machinery and carrying out modernized coal mining, 

the function of general and blast mining cannot be neglected. 


'o improve the unit output of general blast mining, this bureau first adcjusted 
the leading forces and added personnel. The 110 general blast mining teams 

of the whole bureau generally added 20 people and 9 additional teams were 
organized. The Bureau and mine both grasped technical training for the gen 
blast mining teams, ordered team members to take leaves for training and 
provided training after work. Key technical workers all received training at 
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ct. i rie technicai standards ot the workers were improved tnrougn 


iical learning, on-site operation, on-the-job training and strict 
Kamination,. [hey als strengthened electro-mechanical facilities and 
igement of the quality of construction at general blast mining sites 
es. They prepared sufficient accessories, organized special pecple 
to carry out scheduled maintenance, broadly used the methods of havin; 


the elementary shift contract the work of maintaining machinery, letting 
small shitts work in subsections, registering names of workers who took care 
t the machinery and assigning responsibility to the individuals. The 
wercentage of equipment in good condition reached 89.2 percent. The 
ercentage of qualified mining faces reached 98 percent. These efforts have 
created a good condition for normal production and provided sufficient work 
for general blast mining. 


During the first quarter of this year, the Datong Mining Bureau produced 
+.68 million tons of raw coal. The output from general blast mining 
constituted more than 50 percent. Comprehensive mining and general mining 
were carried out together, high yields and stable output were realized, 
the daily output level stabilized at above 70,000 tons. 
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NEW PLANT IS NATION'S FIRST TO PRODUCE COAL GAS FROM LIGNITE 
Beijing PENMIN RIBAO in Chinese 26 Jul 82 p l 


[Photograph Caption] 





[Text] The Shenyang Gas Works, under construction for more than 2 years, i 
now taking shape. It will be China's first plant to produce coal gas from 
lignite (a poor quality coal). The project has a designed daily production 
capacity of 540,000 cubic meters of coal gas and when completed, the city can 
add another 250,000 coal gas consumers. 
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PROSPECTS FOR COAL-BED METHANE RESOURCES EXPLORED 


Beijing MEITAN KEXUE JISHU [COAL SCIENCE AND TECHNOLOGY] in Chinese No 5, 
25 Jun 82 pp 2-4 


(Article by Wang Chijie [3769 3069 7132] and Feng Tianyuan [7458 1130 0337]: 
"Out look on Gas Resources From Coal" 


[Excerpts] The scattered coal-forming substances in the coal seams and 
reostrata of coal measures undergo a series of physical-chemical reactions 
in the process of coalification and produce large amounts of gaseous carbon 
and hydrogen compounds. This combustible gas mainly consisting of methane 
is called coal-formed gas. Ordinarily, as the metamorphic stages of coal 
increase, more coal-formed gas is formed. According to some foreign test 
results, the amounts (cubic meters/ton of coal) of coal-formed gas produced 
by the various grades of coal are as follows: 


Lignite Flame coal Gas coal Fat coal 
68 168 212 230 
Cokiny coal Lean coking coal Lean, semi-anthracite Anthracite 

270 287 330 > 400 


Atter coal-formed gas is formed, a part disperses into the atmosphere, 
another part adsorbs to the surface of the minute inner crevasses of the 
coal seams or is dissolved in underground water, and still another part 
becomes free and migrates into the pores of nearby geostrata or crevasses 
to form gas deposits. 


il. Our Nation Possesses Favorable Geological Conditions for "Generating, 
Storing and Capping" Coal-Formed Gas and Geological Structures 


ihe periods of coal formation in our nation are many. ‘hey are mainly the 
southern early Carboniferous Epoch, the North China Carboniferous-Permian 
Period, the southern Permian Period and the late Triassic Epoch, the northern 
early-middle Jurassic Epoch, late Jurassic-early Cretaceous Epoch, and the 


lertiary Period. Coal containing geostrata are widely distributed in all of 
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nation’s provinces (regions). The geostrata of the coal measures are thick 


and they mostly belong to alternate marine and continental facies or inland 
lacustrine facies deposits. They frequently contain relatively thick 
carbonaceous mudstone or oil shale. They are the source rocks for forming 
coal-formed gas. 


Many coal containing basins frequently have 2 to 3 sets of geostrata of coal 
measures of continuous or overlapping deposits, thus increasing the thickness 
ot the source rocks that produce coal-formed gas. For example, the Ordos Basin 
has three sets of continuous deposits of coal containing geostrata, the 
Carboniferous-Permian System, the upper Triassic Series and the middle-lower 
Jurassic Series. Their cumulative thickness is more than 1,000 meters. 
Certain regions in southern China have the Ceshui coal measures and Longtan 
coal measures, or overlapping deposits of the Longtan coal measures and the 
Anyuan coal measures. The Sichuan Basin has overlapping deposits of the 
Longtan coal measures of the late Permian Epoch and the Xujiahe coal measures 
tf the late Triassic Epoch. The coal measures of the Carboniferous-Permian 
Period, the coal measures of the Jurassic Period and <*':e coal measures of 
the Tertiary Period that constitute over 85 percent of our nation's coal 
resources contain very thick coal seams that range from over 10 meters to 
several dozen meters and even to over 200 meters. They are the rich material 
foundations for the formation of coal-formed gas. 


In the geostrata of the coal measures, relatively thick sandstone and limestone 
are frequently developed. They are the depository strata of free coal-formed 
gas. Frequently there are relatively thick mudstone, marlite, oil shale 
or pasty salt layers on the upper part of the coal measures or in the upper 
cap layers. They can serve as the cap layer of gas deposits of coal-formed 
gas. 
[he history of tectonic development of basins shows that our nation has some 
huge downthrown basins. They had sunk steadily over a long period, and later 
they did not undergo massive return. The coal seams of some coal containing 
»asins are still buried very deeply even today. They c1n form large natural 
as deposits. Many of the coal basins of the late Jurassic Epoch and the 
coal basins of the Tertiary did not undergo major tectonic changes and they 
are favorable to preserving coal-formed gas. 


The coal fields of the Carboniferous-Permian Period in north China and some 
coal fields in the southwest have formed some complex anticlinal and synclinal 
tectonics or dome structures‘and brachy-axis anticlinal tectonics. They are 
favorable for trapping coal-formed gas. Ancient upwarping or syngenetic 
faults are also favorable to the concentration of coal-formed gas. In our 
nation's rich coal resources, coal of low-middle metamorphic stages consti 
about 70 percent. In the process of coalification, they will surely produ 
rich coal-formed gas. 


[his shows that our nation possesses favorable geological conditions for the 
genesis, deposition, capping and tectonic trapping of coal-formed gas. 
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stts from the angle of production safety. We did not give much considcera- 
tion to coal-formed gas that has moved into the geostrata of the coal measures 
r nearby wall rocks. To better prospect, evaluate, develop and utilize 
oal-formed gas resources in the future, we suggest that the basic theor f 


»al-formed gas and the study of the means of 
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be strengthened and necessary advanced technologies should be imported. 


pecial working groups should be organized and problems in allocating necessary 


funds should be solved. We should also make necessary readjustments in ex 
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il t 4 a * ¥ ee 11 Th J in 1 <0< s 391 UlY ) oO! the Fushun Researc ‘ inst itute 
of the Coal Sciences Research Institute)! 

t In the process of mining coal, large amounts of associated combustible 

ises gush out. nese gases mainly come from the coal seams and their wall 
I r Jithnin the irea tne <« 11 Tieidgs that are being mined. The main 

ile t is ethane . t lis pene rally ¢ illed mine shaft vas. Ac¢ ording t 

, . < = rr 7” + inn } . ot ‘ , . yal 92 . 9 2 | 
< l ites DY > OTM nations, the reserve tr gas in coa even surpasses (Cneé 
reserve natural] is. In the world, the total reserve of coal is 


i,Vic. Diilion tons. Calculating according to the average conten of gas in 
a ‘ . . ; ~ rr > 7 “9 ~ : ») , 1A? 7 
Ld eams proposed ¥ some nations, the reserve of gas in the worid s coal 
ea an reach over | ,~VOO billion cubic meters. This is far larger than 
? , ive > | + - } . ) 7 ») .* 7 3° a . | , *) 
‘ ‘ reserve oO! natural rads .in LY i ys iit WOTid §& reserve o! natural Las wad 


,38/4 billion cubic meters). The total reserve of coal in our nation is 


t liiilon tons. Calculating at a gas content of 5 cubic meters per ton of 
} » Liang ee} ces -~ ¢ ; sce ft 3 - . ) « ' 
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ields have a reserve of gas amounting to 3,600 billion cubic meters. 
—- ; 


t in be seen that gas in coal fields is an energy source that cannot be 
ected and it should attract sufficient attention. But, the conditions 
t dey ition and the methods of development of gas in coal fields are 
ditterent from those of natural gas in natural gas fields. Therefore, 
early understanding the differences between gas in coal fields and field 
f natural gas produced by coal and understanding the characteristics of 
velopment are nec¢ irv in rationally developing and utilizing gas. 
: is in Coal Field ind Fields of Natural Gas Produced by Coal 
since the 1960s, as research in the causes of oil and gas genesis and geo- 
emistr ntinue to deepen, the theory that organic substances of plant 


produce large amount of natural gas in the process of coalification and 


| 
in concentrate t become gas deposits has emerged. This theorv has demon- 
trated a new future for the study of gas in coal ftields and prospecting tor 
iatural gas. 





dG r : ition and abroa shown that t 
theor f the enes i i is by coalification to guide natura 
pros| Cin, lias realized isibdie res ilts. Huge naturdai is 3 S 
duced by metamorphisnof al measures have been discovered nort 
remxhovo in Siberia in the Soviet Union, in the easter irt 
setherlands and in the southern basin of Beihai. The reserve 
over ne-fitth the total world reserve f natura] vas. i depos 
ft ( I l ol al easure have als< eer iscoverec in our 
tnwe ind northwest regions. 
rei resear in the material balance f coal formec plants 
the metamorphi roces f coal can dissociate large amount: f ¢ 
ir r Ss, ? tly methane. In the irse of formin; ton of 
meter I ethane in be roduced, The formation f lt 
il can produce 23 ubic meters of methane. The formatior f ] 
black jack car roduce 3 cubic meters of methane, and in the cc 
forming ton of anthracite, the total amount . oi r & an 
er 4 1D 1 eters. 
t the amount mbustible gases produced during the ccur 
mation is ver large, in the long course of geological history 
ises have undergone complex migrations and natural release. The 
is presently held in the coal seams is only a part of the amount 
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luring course otf The gases produced course 
yf coal formation are distributed in the following ways: 1) gases helc in 
al seams; 2) gases that have migrated from the coal seams ard have 
leposited in the wall rocks; 3) gases that have migrated from the coal seams 
ind have dissolved in underground water; 4) gases that have been released 
into the atmosphere; 5) gases that have concentrated as gas deposits. Of 
these tive, the first, second and fifth types of gases are significant for 
development. Although the cause of the formation of these three is the 
ame, the forms of their reserves and the scale of their reserves are 
s1 erence. 
though the amount f gas held in the coal seams is large, but most of the 
is is in an adsorptive state. When the conditions in the coal seams do not 
ange, it is very difficult to release the gas. The gas accumulated in the 
wall rocks is generally small in scope and the amounts of the reserves are 
ill. They are mostly localized, The gas of these two parts is the gas 
that has gushed out in the process of developing the coal fields today. 
r this, we call the gas held in the coal seams and the gas accumulated 
i deposited in the wall rocks as the gas in coal fields, and we call the 
entrated gas deposits as fields of natural gas from coal. Such a 
lerentiati a in important meaning in accurate pr ecting, 
timatin laturai ga ré irces, a n rat é i LTis I ; 
nent. 











Characteristics in the Development of Gas in Coal Fields 


(he major technical means of developing gas in coal fields at present is 
extracting and releasing the gas under negative pressure. The technical 
process is as follows: Holes are drilled in the gas containing coal seams 
sr wall rocks in the tunnels at the bottom of the coal shafts. Pipe. 

connect the holes with the gas pumping stations on the ground surface to 
pump the gas out. In general, this method is called pumping gas. The 

method of pumping gas is divided into the following according to the 

sources of the gas: pumping gas from mined coal seams, pumping gas from 
nearby coal seams and pumping gas from wall rocks. Pumping gas from mined 
coal seams is done when the coal seams have not been affected by mining. 
Because the aeration of the coal seams is low, most of the gas in the coal 
is in an adsorptive state, therefore, in general, pumping is more difficult. 
Pumping gas from nearby coal seams involves pumping the gas under conditions 
of unloading pressure during mining, and in general, better results are more 
easily realized. Pumping gas from wall rocks is localized pumping. At 
present, this method is used only in mine shafts with large deposits of 

yas in individual wall rocks. 

[In view ot the methods of pumping gas described above, there are many 
differences between the development of gas in coal fields and the develop- 
ment of natural gas. They are mainly manifested as follows: 


1. The Output of Gas From the Drilled Holes Is Small. In general, a hole of 
1UO0 meters long in contact with coal can produce 10 to 150 cubic meters/day 
of gas pumped from a coal seam without unloading pressure. And generally 

900 to 5,000 cubic meters/day of gas can be pumped from a single hole in a 
nearby seam after unloading pressure. Compared to the output of gas from 
natural gas wells, this is obviously much smaller. Because the output of 

the single hole is low, and in order to pump a predetermined amount, more 
holes must be drilled. Sometimes, several dozen to several hundred holes 
have to be drilled in one pumping area. 

2. The Pressure of the Gas Is Low. The pressure of the gas in the holes for 
pumping gas is relatively low. Generally the pressure of the gas released 

is below 3 atmospheric units. Because the pressure of the gas is low, we 
cannot rely on the automatic tlow of gas to extract it. <A vacuum pump is 
needed to pump it. 


},. The Duration of Service ot the Drilled Holes Is Short. The areas where 
holes are drilled to pump gas are all within the area of the mining shafts. 
When mining progresses into these areas, the pumping holes are immediately 
abandoned. In particular, the function of the holes for pumping the nearby 
coal seams serves concurrently during coal mining, and in general, they serve 
mly about 1 month. Because the duration of service of the holes is short, 
and in order to keep the amount of gas pumped stable, successive holes 


must be continually arranged. 
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+. Pumping of Gas Is Limited by Coal Mining Conditions. At present, pumping 
is all done during the caurse of coal production. It has becor 

technological link in coal mining. Therefore, it is limited by the conditions 

of coal production and the conditions of the shaft. This situation limits 

the scope and the intensity of developing gas in coal fields. 


ie€ a 


III. Forecasting Future Development of Gas in Coal Fields in Our Nation 


Because pumping gas can only be carried out during the course of developing 
coal fields and its scope and intensity are limited by the scope and the 

intensity of development of the coal field, therefore, these prerequisites 
cannot be abandoned when estimating the reserves of gas in the coal fields. 


Reserves generally refer to the amount of natural resources that can be 
developed under actual technical conditions. The concept of the reserve of 
gas in coal tields should be the amount of gas that can be pumped within 
the area of development of the coal fields. This is called the exploitab! 
amount of gas in coal fields. It is related to the in-ensitv of minirg and 
the amount of coal that can be pumped for gas as a proportion of the amount 

coal mined. Through actual calculation, the exploitable amount of gas 
in coal fields is as follows: Within the next 10 years, the exploitable 
amount of gas in coal fields throughout the nation is 21 billion cubic 
meters, the annual average amount of gas that can be pumped is 2.1 billion 
cubic meters. Within the next 50 years, the exploitable amount of gas 
throughout the nation is 450 billion cubic meters, and the annual average 
amount of gas that can be pumped is 9 billion cubic meters. 


[In 1980, the total amount of gas pumped throughout our nation was 300 billion 

cubic meters (including the amounts pumped from abandoned shafts). In 
currently existing shafts that are being pumped, only 1l percent of the total 

number of shafts being pumped have produced the predetermined results in 

pumping. There are 43 percent of the shafts that are pumped irregularly 

and the results are not obvious. Another 46 percent of the shafts are in an 
intermediate state. In view of this, the potential for pumping currently 
xisting shafts that are not being pumped is still very great. If all of 
these shafts can produce the predetermined results, the annual amount pumped 

can be increased by more than 120 million cubic meters. At present, the 

number of shafts being pumped for gas throughout the nation constitutes 

$4 percent of the total number of high gas shafts and outstanding shafts. 

It is estimated that by 1985, the nunber of shafts being pumped will increase 

by 9 percent. The annual amount of gas being pumped can increase by 

25 million cubic meters. In this way, by 1985, the annual amount of gas 
pumped throughout the nation will be 450 million cubic meters. 


IV. Several Suggestions 
At present, the main purpose of pumping gas from coal mines is to guarantee 


sate production. The primary reason is prevention while utilization is 
secondary. In the future, efforts should be expanded on this basis to treat 
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‘tant clues in searching 


er source. For this, we should actively 

n of pumped gas and study technical ways to 
the coal fields. According to the actual 
pumping gas in our nation at present, the 
posed tor future work: 


ns of gas in coal fields in geological prospect- 

KS. In recent years, gas blowouts and rela- 

ve occurred in the rock tunnels at the bottom 

or geological prospecting in some mines. These 
T 


or fields of gas 
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nding the development of gas in coal fields. In view 
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ix aii 


eady emerged, gas deposits in wall rocks are 


f gas, and they may possibly become indications of fields 
[heretore, we should investigate and study them in depth 
them. 
ively advocate the pumping of gas after mining. Large amounts 
iccumulated and deposited in empty old mining shafts with a 
yas and abandoned shafts. Although the gas no longer has any 
1 production, the shafts are still very good gas sources. 
: ur attention from the point of view of developing and 
r li Coal Mine in Fushun is a coal pit that has ceased 
een abandoned, but up to now, gas is still being pumped 
al amount of gas pumped reaches 23 million cubic meters and 
rmaldehyde plant and 6,635 families for use. According 
ition, in 1976, Japan extracted 320 million cubic meters 
the n n. The amount of gas extracted from closed empty 
ti percent of the total. West Germany extracted a 
Or yi ters of gas in 1979, The amount extracted from 
Ee i was 182 million cubic meters, constituting 32.8 per- 
ie development of pumping gas after mining not only can 
t ergy, it can also produce a relatively large economic 
ij! 1 Fushun could still be used for pumping gas for 
t rere abandoned. The total investment and expenditure 
r ears was 18,./ million yuan while the total income over 
d rea ; illion yuan, earning a net profit of 
; mounts t in average annual profit of more than 
I I iz the above, the development of pumping gas 
ffective easure to expand the development of gas in coal 
tively irried out in shafts of coal seams that do no 
the techniques of utilizing low concentration 
; released during the course of mining coal and the 
int the atmosphere. This amount of gas is very large. 
the nt yas extracted by more than 10 times. According 
t , 11 releases more than 3.6 billion cubic meters 








\{ gas into the atmosphere each year. Because of its low concentration, it 
cannot be utilized at present. Foreign nations are studying techniques to 
utilize this type of low concentration gas in recent years. The Soviet 

Union is studying measures to concentrate low concentration gas via many ways 
and relatively great progress has been realized. West Germany began to 
develop energy concentration devices for low concentration gas in mine 

shafts in the 1950s for generating electricity. If these techniques can 
reach the level of industrial application, they will open up a broad future 
for the development and utilization of gas in coal fields. 


4. We Should Further Test and Study the Techniques of Drilling Holes on the 
Ground Surface to Pre-pump the Gas in the Coal Seams. Drilling holes on the 
ground surface to pre-pump gas in coal seams is an important technical measure 
to expand the development of gas in coal fields. It is not limited by mining 
conditions in the coal fields and the gas can be extracted beforehand. 


9296 
CSO: 4013/123 
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WAYS TO DEVELOP COAL ASH RESOURCES EXAMINED 
Beijing DIANLI JISHU [ELECTRIC POWER] in Chinese No 7, 5 Jul 82 p 75 
(Conference report: "Academic Discussion Meeting on Making Coal Ash Resources"] 


[Text] The China Electrical Engineering Society and the China Environmental 
Sciences Society jointly held an academic discussion meeting in Kunming from 
the end of March to the beginning of April on making coal ash resources. A 
total of 148 delegates from concermed units throughout the nation attended 
the meeting. The conterence received a total of 106 papers. 


fhe content of this meeting was rich. It reflected the new situation, new 
achievements and new trends in the work of making coal ash resources in our 
nation in recent years. The meeting summarized the achievements of this work, 
the experience and existing problems, and explored ways to further develop 
coal ash resources. 


fhe meeting indicated that the scope of utilization of coal ash in our nation 
is broad. For example, it has already been used in industrial and civilian 
construction, hydraulic engineering construction, road building and urban 
administrative construction, building materials, light industry, chemical 
industry, mining and agriculture. At the same time, a lot of research and 
exploration has been conducted in the basic theory of coal ash. 


First, in building and building materials, such as the use of coal ash in 
concrete in hydraulic engineering construction, the average proportion of 

coal ash mixed in concrete in individual dams has reached 30 percent. This 
not only conserves cement, it also improves the properties of the concrete 

and improves the ability of the high and large dam to resist cracking. For 

20 years, nearly 10 dams built with a mixture of coal ash have shown to be 

of good quality. The state has already established official standards for the 
use of coal ash as a mixture in cement. Low temperature synthetic coal ash 
cement consisting of coal ash as the main raw material is a new product that 
has been developed successfully in recent years. It has a large content of 
ash, [ts demands on the raw material is low (both dry and wet ash will do). , 
[ts strength is strong from the beginning. It has a good future for develop- 
ment. Coal ash has also been widely used as the cushioning layer for roads 
and as a mixture in concrete and mortar for industrial and civilian construc- 


tion, Coal ash silicate products have developed to large wall panels and air- 
tilled concrete. 











Second, many power plants studied systems of transporting dry ash and high 
centration ash. Some power plants strengthened management of ash piles 

and used ash to cover the ground. This is an effective way to ease the 

competition for land between industry and agriculture. The experiment to 

use coal ash as a filler for coal shafts that have been emptied has conducted 

beneficial exploration in opening up underground ash piles for power plants, 

reducing collapses in mining areas, and protecting ground resources. The 

application of coal ash in agriculture has developed in 14 provinces and cities. 

It has developed from soil improvement, improvement of lowlands, covering 

winter wheat and paddy rice for seedling cultivation, producing compost to 

the use of coal ash silicon-calcium fertilizers and the application of magnetized 

coal ash. All localities that have used coal ash have realized different 

degrees of increased yields. At the same time, the question of the environ- 

mental impact of applying coal ash in the soil has been studied. 


Third, in order to use coal as a resource, studies have been done in recent 
years to study its basic characteristics and theory and in separating tie 
various components of coal ash. Through analytic reseirch of co;! ash by the 
nation's 146 coal-fired power plants, the relationship between the mineral 
content, the chemical content and coal burning conditions was found and an 
impirical formula for calculating the mineral composition has been proposed. 
Major factors affecting the activeness of coal ash under normal temperatures 
vere studied. An impirical formula to predict the activeness of coal ash was 
summarized. This has provided a basis for better utilization of coal ash 
resources. Some power plants recovered iron and carbon from coal ash. This 
not only recovered useful resources, it also provided qualified products of 
ash for building materials. The coal ash beads developed in recent years can 
serve as a high grade filler for the military industry, the machinery industry, 
the chemical industry and light industry. 


[t can be seen from the above that the work of coal ash has already realized 

many achievements. But the rate of utilization is not high. According to 
statistics compiled at the end of 1980, the utilization rate is only 14 per- 
ent, not including the grounds filled by coal ash for coal ash piles. Compared 
o the rate of utilization of other nations, the difference is very great. 

(the meeting analyzed the causes of existing problems, and proposed the following 
suggestions on this basis: 


|. Propaganda on the use of coal ash as a resource should be strengthened via 
many methods, and the understanding of the work in making coal ash into a re- 
source must be improved. Making coal ash into a resource should follow the 
policy of suiting measures to local circumstances and comprehensive utiliza- 
tion. It is suggested that the State Economic Commission, the State Planning 
Commission, the State Scientific and Technological Commission conduct uniformly 
coordinate the direction, planning, production management, scientific effo 
popularization of new technology in making coal ash into a resource and 
gradually include the work of making coal ash a resource under the nation's 
resources management. 
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BRIEFS 


XISHAN INCREASED COAL OUTPUT--The Xishan Mining Bureau of Shanxi Province has 
increased its raw coal production by an average of 1.03 million tons each 

year for the last 5 years. Output last year broke the 10-million-ton mark. 
Comparing January to June of this year with the same period last year, produc- 
tion increased by 610,000 tons, or 12.6 percent. Profits increased and primary 
economic and technical indicators have reached the advinced levels of similar 
euterprises in the country. Unit cost of raw coal production is the lowest 
among the country's large centrally equipped mines. The continued large-scale 
increase of coal production by bureau has been accomplished by existing mines. 
fhe original designed capacity of the four mines under the bureau was 

+.05 million tons. In 1976, actual output was 4.84 million tons. In 1977 and 
1978, output increased by an average of 1.30 million tons each year. [Excerpts] 
(Beijing RENMIN RIBAO in Chinese 19 Jul 82 p 2] 5974 


CSO: 4013/136 


OLL TO COAL CONVERSION--The boiler of a 125,000-kilowatt power generating unit 

of the Shanghai Wujing Thermoelectric Power Plant was recently converted from 

oil burning to coal burning. This was the first power generating unit in the 
country to change from oil burning to coal burning. A total of 160,000 tons 
of oil can be saved for the state annually. [Text] [Shanghai DIANSHIJIE 
ELECTRICAL WORLD]in Chinese No 1, 1982 p 35] 5974 


-LLONGJLANG COLLIERIES--Heilongjiang Provincial Collieries, whose products 
are distributed under the unified state plan, have achieved steady increases 
in raw coal output since readjustment 3 years ago. After readjustment, the 
annual production capacity of these collieries has increased from the original 
22.35 million tons to the present 30.04 million tons, an increase of 34 percent. 
During the past 3 years, these collieries turned out a total of 100.51 million 
tons of raw coal, an increase of 19.46 million tons over that before the 
readjustment. In the first 7 months of 1982, these collieries produced an 
extra 1.08 million tons of raw coal compared to the corresponding 1981 peri 
[SK241312 Harbin Heilongjiang Provincial Service in Mandarin 1100 GMI 
23 Aug 82 SK] 


CSO: 4013/108 
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ANHUI COAL CENTER--Hefei, 7 Jul (XINHUA)--Eight new mines with a combined 
innual production capacity of 15 million tons are to be opened for production 
tween 1981 and 1988 at the Anhui Coal Center, one of China's largest. The 
r. whichcovers areas north and south of the Huai River in Anhui Province, 
is being expanded as a major step to increase the nation's output of c_ . 
na's primary energy source. Construction of the 8 new mines calls for 
nking of 30 shafts, of which 20 have been completed or are near completion, 


> 


ling to officials in charge of the expansion project. One mine, designed 
to produce 600,000 tons of coal] a year, was put into operation last year, and 
inother with an annual designed capacity of 1.2 million tons, will start 


production this year. [OW081005 Beijing XINHUA in English 1227 GMT 7 Jul 82 


accor 


CSO: 4010/5 
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OIL AND GAS 


HOW TO USE NATION'S PREDICTED OUTPUT OF 100 MILLION TONS OF CRUDE PER YEAR IS 
SUBJECT OF SERIOUS CONCERN 


Beijing NENG YUAN [JOURNAL OF ENERGY] in Chinese No 3, 25 Jun 82 pp 13-15 


[Article by Zheng Bingqiang [6774 4426 1730] of the Petroleum Design Institute 
of the Ministry of Petroleum Industry: “Improve Comprehensive Analysis, Use 
100 Million Tons of Oil Economically"] 


[Text] Editor's Note: In the near-term, cur nation's crude 
oil production will stabilize at 100 million tons. One mil- 
lion tons of petroleum is a huge amount of social wealth. 

At present, problems in the use, the management and the 
science and technology of one million tons of petroleum 
exist, and there is a lot of waste. Rationally utilizing 
this huge wealth can improve economic gain, increase income 
and improve the nation's economy. Rational use of this 
wealth requires a national energy policy, energy science 

and technology, energy management and a technical and eco- 
nomic analysis of energy. This magazine has launched a dis- 
cussion on how to use this 100 million tons of petroleum 
well. We welcome the broad number of readers to actively 
submit articles expressing their own opinions and this maga- 
zine will select the best for publication as reference for 
those concerned. 


For more than a decade, our nation's petroleum industry has developed rapidly 
and the achievements have been great, but because the management system is not 
scientific, the structure of consumption of petroleum is not rational, produc- 
tion techniques are backward, the results of comprehensive utilization are poor, 
there has been a serious waste of petroleum. To use 100 million tons of petro- 
leum well, this article will present several shallow views with emphasis on the 
technical and economic problems in petroleum production, refining, storage and 
transportation and will discuss how to use the 100 million tons of petroleum 
well. 


I. Lack of Scientific Management Causes Serious Waste of Petroleum 
l. The structure of Consumption Is Irrational, the Amount of Oil Burned Is 


Too Large. At the beginning of the 1970's, as our nation's petroleum industry 
developed, proposals were made to change the fuel structure, to substitute oil 
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lit product “wand iarve and the _U [ was niegn. Ver 
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c. li reiineries engaged in ilgnt pre cessli wain y 


il because too much effort was made to provide 
iel. m the other hand, not only were power stations 

han 5 million kilowatts converted to oil-fired plants, 
power plants was built, thus the proportion of petro- 

consumption structure increased rapidly. Caiculat- 

es, the ratio of burning oil to burning coal showed 

ed each year was very large. If petroleum resources 

t gradually reduce the amount of burning oil, and if 
supplied to the nation's refineries or exported to 
apital for the development of energy and the con- 


ion and harbors, then such efforts could promote the 


ling the four modernizations. 


in Each of the Links of Petroleum Production, Trans- 


Marketing Is High. Although the petroleum industry is 
, processes, stores and transports energy, annual ex- 
reat. Six to / percent of every ton of petroleum is 


extracting the oil from the well to becoming pro- 
via production, transportation, refining and market- 


ntages of oil retained by the oilfields, pipelines and 


ise, the loss will increase by onefold. Compared to 
h higher. Foreign nations use sealed pipes for 
oil from the oilfields. The loss of oil and gas 
it. At present, the comprehensive loss of oil in the 
ibout 2.3 percent. Our nation's oilfields have be- 
l improvements to reduce loss. If the loss can be 


‘ 


wou] pe equivalent to an additional output Ol 


il. In addition, the percentage of loss at the re 


t are also re latively high. 


of Oil, Light Oil Containers Lose a Lot otf 


tructure oO! il products, transportation consumes 
ount, 60 percent is used by motor vehicles. rhe 
n trucks, and over half of them are Jietang brand 
trucks. Ihe level of technology of these trucks is 
Compared to foreign trucks, fuel consumption per 
ercent and 30 percent higher respectively. In 
yt ive a large number of diesel powered vehicles. 


renictle is at t he level] of the 1950's. The fuel con 


percent to 50 percent higher than 
This lé } i I Yas enly ines are gradual ] y conve rt ‘ dG to 


e large tonnage diesel vehicles are developed, a 
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were opened and a large amount of gasoline evaporated directly into the atmo- 
here. For example, an air tube of 3 cun long was installed on the large 

vasoline tanks of vehicles of a certain forest bureau of the Northeast region. 
Fach day, about 150 kilometers equivalent of zasoline were lost. The Lanzhou 
Oil Refinery once estimated that the average daily loss of oil products from 
‘0 light weight oil cans totaled 7 tons. If measures were taken to prevent 

Lé : percent to 85 percent could be recovered. 

+. site Selection Was Inappropriate, the Waste of Energy Is Large. In the 


; 1 Tore 1 _- —— + Ss ; } ‘ 1 .. mrt in - j 
pa - Che se le t s rT) Oo! oil Gcgepots emt nasizead pe ing near mountains, scattere “s 


hidden." Therefore, the locations of some petrochemical plants, oil depots 
and gas stations were inappropriately selected. They were far away from 
transportation lines and from the users. The distance empty vehicles had t& 
travel to the gas stations for fill-ups was long, or the distance between ele- 
vations was great. All of these caused frequent waste of motor energy. I 
elevation of the plant area was nearly 190 meters higher than the rface of 
the river. Also, the auxiliary facilities and residential areas of the plant 


re scattered. According to statistics, only 40 percent of the oil and gas 
esources consumed each year were used as raw materials by the chemical plant. 
1e@ rest was consumed for power, or by the electric power station and for 
iving. Also, for example, the oil depot of a certain plant near Changjiang 
vas located at the lower reaches of the river in the city while the refinery 
was located at the upper reaches of the river in the city. Rows of overhead 
pipelines surrounded half the city. The back and forth transport of crude 
oil and finished oil products wasted energy. 
». Small Refineries and Large Refineries Compete for Raw Materials and This 
Has Affected the Economic Results 


ur nation's oil refining industry has developed very rapidly during the re- 
nt decade and more, and now the processing capabilities of oil refineries 
‘f a relatively large scale. Oil refineries are distributed throughout 
nation. In recent years, because of the insufficient supply of crvede oil, 
not all of the refining capabilities of the refineries could be developed. 
But small refineries are still being built blindly by some cities, counties 
and localities. This produces a greater waste of petroleum resources, th 
nomic results are poor, and some petroleum products could not meet state 
standards. If half of the crude oil appropriated to the small oil refineries 
eac! ear is transferred to large and medium sized oil refineries for process- 
ing, they can generate an additional profit of more than 100 million yuan com- 


ired t the small refineries. 


h. [he Production and Marketing System for Petroleum I [rra nal, There 
licate Operations and Energy Is Wasted. The oil retinin try, oil 
epots, roduction and marketing require a lot of planni | leum is 
ne of the products uniformly rationed by the tate. But now, i | ret 
eries and marketing and sale of products of oil depot are under multiple 
leadership and attered management. For example, a refinery i subordin. 
to the leadership of the province, the itv'’s petr emica rtments a! 
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65. We Should Reduce Crude Oil Exports, 


T ~ ‘ . . = D ] \ T 
Increase Exports of Petroleum Products 


and Chemical Products. It is always more beneficial for a nation that has an 
industrialized foundation to export processed products than raw materials and 
primary products. On the onehand, our nation's refineries have a surplus pro- 
cessing capability, and on the other hand, the more than 20 sets of chemical 
facilities imported several years ago cannot quickly develop their gain for 


~* 


has imported some chemical engineering p 


industrial products. We can completely utilize our nation’s own crude oil 


produce more petrochemical and light tex 
crude oil exports, complete the building 
cilirties so that the refineries can prov 
materials, and at the same time, produce 
strive towards producing more finished o 


To use the 100 million tons of petroleum 
and technical personnel of concerned dep 


economic analysis of various aspects, pl 
ally implement the results so that the 1 
duce ever greater benefits in building u 
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the nation's economy because of a shortage of raw materials. But our nation 


roducts, chemical fibers and light 
' — 

LO 

tile products and gradually reduce 

of imported chemical engineering fa- 

ide even more chemical engineering raw 

high grade petroleum products to 

ils for export. 


well, we must organize the scientific 
artments and strengthen technical and 


an scientific research well and gradu- 
00 million tons of petroleum can pro- 
p the national economy. 








ANGDONG: MORE SUCCESSES IN PROSPECTING FOR OFFSHORE OIL 
HKO61504 Guangzhou Guangdong Provincial Service in Mandarin 1000 GMT 5 Sep 82 


Kt | There are rich oil and natural gas resources in the South China Sea. 
Rapid progress has been made in prospecting for off-shore oil reserves, and the 
: is really encouraging. Twenty-four off-shore drillings have been com- 
pleted » far in the waters of the South China Sea, with drilling footage total- 
ing about /0,000 meters. Geophysical prospecting has been carried out over an 
irea of about 180,000 square kilometers and the data collected has been compiled. 
Thus, a firm foundation has been laid for the exploration of the South China Sea 


| - . 
ff hore oilfield. 


ce 


suth China Sea waters of our country cover an area of more than 2 million 

iare kilometers. Back in the early 1960's, our country's oil *xploration and 
Ological departments had already carried out general surveys of oil and natur- 
il yas resources and magnetic surveys by air in certain water areas of the South 
hina Sea. After these surveys, the departments concerned later carried out geo- 
prospecting overed considerable oil-bearing areas and drilled a 


} " i 4 


bel tf oil and vas well having industrial value. 


yht of the collected data, it is clear that the three main sedimentary 
isins in the northern part of the South China Sea have large oil-bearing areas. 
re are several dozen reservoir structures, each with an oil-bearing area ex- 
eed il nev L OOO square kilometers. 


nt years, the South China Sea Off-Shore Oil Company, in promoting cooper- 
it i rojects with foreign companies, has extensively made use of foreign funds 
technology in speeding up the exploration of oil and natural gas resources 
uth China Sea. The company has already entered into joint venture: 


“ ‘O-odd companies from the United States, France and other countries, and 
repeated high-quality and high-precision seismic surveys over an 
, re than 8/7,00 juare kilometers on the continental shelf, which 
' re than 319,000 square kilometers in the northern part of the South 
ina Sea. hie ino-Fren cooperative prospecting project achieved even morse 
t success: oil reserves worth exploring were discovered in different 
tructure in the last 2 years. 














IL AND GAS 


DAQING GETS GOOD RESULTS FROM WATER INJECTION 


OW101624 Beijing XINHUA in English 1609 GMT 10 Sep 82 


4 


first to apply water flooding technique at an early stage--produced 34.7 million 
tons of crude oil from January to August, meeting 69.4 percent of the annual 
plan, according to experts attending the current international meeting on oil- 
field development techniques. 


[Text] Daqing, September 10 (XINHUA)--Daqing--China's largest oilfield and the 


oilfield has produced 50 million tons of crude oil in each of the past six 
nsecutive years, thanks to the adoption of the technique of multizone exploi- 
ition of water flooding and other effective measures. 


,ince 1960, the experts said, Daqing has achieved high and stable production by 
applying the water flooding technique to its multizones to maintain reservoir 
pressure. Proceeding from the specific conditions in the water absorbing zones 
and the pay zones in the sandstone bodies, they said, the oilfield has conducted 
fracturing, water injection and exploitation of separate zones. These all have 
produced good results. By applying the technique of separate zone fracturing 
alone, the experts said, the oilfield is able to produce an additional 1 million 
to 1.5 million tons of crude oil annually. 


date, 11 of the production blocks put into operation earlier have produced 

re than 25 percent of the original oil in place. Of these, five blocks have 

duced more than 30 percent of the original oil in place. The whole oilfield 
is now producing oil steadily at a recovery rate of more than 2 percent, the 


experts said. 


Daqing's high and stable oil production is expected to continue for a few more 
vears, according to the experts. Daqing's successful experience has been intro- 
duced to other major oilfields in China, including Shengli, Jizhong, Liaohe, 


Dagang and Karamay. 
At present, the experts said, 93 percent of China's annual oil output is pro- 


duced by water flooding technique. The water injection technique is being 
ipplied to 90 percent of the country's oil in place. 


CSO. ‘U4 
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SICHUAN SURPASSES MID-YEAR GOAL FOR OIL PRODUCTION 
Chengdu SICHUAN RIBAO in Chinese 20 Jun 82 p l 


(\Text] As part of the industrial renovation program to increase economic 
efficiency, the Sichuan Petroleum Bureau initiated an intensive effort in oil 
and gas exploration, and succeeded in meeting its production and construction 
targets. The mid-year goal of the national plan was achieved ahead of schedule 
in a number of categories: overall natural gas production, oil well drilling 
tootage, crude oil production and refining, earthquake research, overall indus- 
trial production, as well as the production of graphite and drill bits. In 
iddition, new drillings have yielded several oil and gas wells suitable for 
industrial use; and a new fracture system containing oil-gas structures and 
natural gas reserves was discovered, thus extending the areas for further 
exploration of natural gas resources in Sichuan. 


nce the beginning of this year, the bureau has taken various measures to im- 
yrove economic efficiency and to ensure the timely accomplishment of its produc- 


tion goals. First, they strengthened the management team to carry out a 
ilanced program. Second, a policy of financial responsibility was established 
to properly associate responsibility with authority and reward. On the basis 


ractical considerations, each unit of the bureau carried out its own finan- 
cial responsibility policy according to a format based on production and mission 
oals. Furthermore, special posts were created for the production, technologi- 

cal, and management aspects of the mission to refine the association of economic 
{ficiency with financial responsibility and material reward. Third, an inten- 

effort was made to adopt new technologies and new methods. Fourth, activi- 


tic to encourage personnel at all levels to work toward the goal of Four 
} rnizations were initiated. <A wide variety of production contests were con- 
lucted by each unit of the bureau to achieve the goal of improved economic 


tficiency. Citations were given to high-performance units, model workers, 
ind outstanding producers. A selected group of model workers and party members 
were invited to base-level units to tell their success stories in an effort to 


cyt } rate local WOTKeCTS,. 
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PRC OIL DRILLING EQUIPMENT MEETS WORLD STANDARDS 
OW130219 Beijing XINHUA in English 0203 GMT 13 Sep 82 


[Text] Xian, September 13 (XINHUA)--A number of oil drilling machines and 
machine parts made by the Baoji Oil Drilling Machinery Plant now meet world 
standards, according to local authorities. Among them, the oil extracting 
machine and the hoisting ring have been assigned the right to use the mark 
"API" by the American Petroleum Institute. 


l experts say that the oil extracting machine is novel in structure, with 
sh degree of precision, good sealing properties and operates at a low noise 
vel. It can withstand considerable loads. An American businessman placed 
n order for 450 the first time he saw the machine, the authorities said. A 
shipment of the first 150 was delivered at the end of 1980. A French business- 
man also considered the machine first rate and said he wished to be the second 
buyer of such machines. 


The fatigue life of the hoisting ring is longer than those produced by other 
factories and conforms to the "API" standard. 


ie buckle gauge produced by Baoji plant has won an order for 22 specifications 
m the United States this year. The first 30 sets were delivered in the first 
irter of this year. 


‘he plant also produced a world standard A-type drilling rig. A test in the 

plant shows that the rig is reliable, with a large loading capacity and long 

lifespan. This rig has filled a gap in China's 4,500-meter deep oil drilling 
ind producing equipment. 


Other products by the plant such as duplex metal cylinder sleeve, high-strength 


metric tap and turn arch gear were recognized as quality products by either the 
Ministry of Petroleum Industry or Shaanxi Province. 
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PROSPECTING FOR PETROLEUM 


in Chinese Vol 21 


the Jiangsu Command Headquarters 


It emphasizes 10 


in the cur- 


seis- 
with empha- 


6) full utilization of 


9) technical equip- 


the measures 


a new era at present. 
of general survey has 
towards new oil and 
er more oil and gas 
ally increased from 
s long range resources 
f such deposits and 

For example, we must 
re familiar with to 
sozoic and the Caino- 

the Mesozoic and 
from seeking anti- 


o large deserts rarely 
n areas where trans- 
Geophysical prospect- 


OME PROBLEMS IN RECENT DEVELOPMENT IN GEOPHYSICAL 
Nanjing SHIYOU WUTAN [GEOPHYSICAL PROSPECTING FOR PETROLEUM] 
No 2, Jun 82 pp 1-5 
(Artie le by Chen Lusheng 17115 3337 3932] of 
for Petroleum Prospecting: “Several Problems in the Current Development of 
rere, ical Prospecting for Petroleum"] 
| Text | [Abstract } This article analyzes the new situation 
and the new task facing geophysical prospecting for petro- 
leum and the ip that currently exists. 
problems that must be solved with great effort 
rent development of geophysical prospecting for petroleum: 
l) The planning; 2) digitization; 3) “three-in-one" 
mic prospecting; 4) “the three links" together 
sis on results; ») data processing; 
old data; /7) development of new comprehensive methods of 
geophysical prospecting; 8) research; 
ment; 10) technical training. It also proposes some views 
and makes some iggestions concerning what technical poli- 
cies should be taken regarding these problems, 
tor development and the solutions. 
eneral urvey and prospecting tor petroleum has entered 
rom the general irve point of view, the second round 
already begun. The task during this period is to march 
gas tields, quickly tind more petroleum reserves, discov 
iS¢ o that thi roduction of oil and gas can be gradu 
the present level. Thi task is difficult. Our nation’ 
ot oil and gas are ri : ut the geological conditions o 
the geographic environment they are in are very complex. 
change from seeking oil in continental tacies which we a 
seeking oil in marine facies, we must change from the Me 
oic which have not been greatly reformed and changed to 
ilaeozoic which are entirely different. We must change 
linal traps to nonanticlinal traps, from the shallow parts to the deep parts, 
et Ihe working environment will also enter deeply int 
found in the world, los plateau, the southwest mountai 
portation and construction are all extremely difficult. 
ing tor petroleum as a vanguard endeavor in the general 


survey for petroleum 
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ituation, analyzing the problems and the 
intermeasures and measures. Obviously, in order for 

ting for petroleum to shoulder the task of the "vanguard" 

of general surveys for petroleum, we must concretely manage 

itical ideology, business management, building teams, equip- 

ind technical work and such aspects. These problems are 
yncerned sectors, but based on the spirit that "everyone 

leveloping geophysical prospecting,’ some shallow opinions 

roblems in technical policies and their direction in the 

ical prospecting for petroleum are presented here 


ching »f geophysical prospecting for petroleum in 

i predetermined direction, we must have an overall plan. 
ng forces and drawing up development plans for geophysical 
troleum that are coordinated and matched with the various 
to t second round of general surveys for petroleum are the 
sent. Whether we should emphasize the continued discovery 
traps and hydrocarbon abnormalities in the new oil and gas 

entral content of the plans and use these to ask other 
inks to develop correspondingiy in an organic manner is an 
task that must be frequently and repeatedly done. It is 

ice be established in the Geophysical Research 
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RAMEWORK, POSSIBILITIES OF OIL IN MESOZOIC ROCKS OF BOHAI BAY 
ily KUEBA ACTA PETROLEI INICA in Chinese No .« , Apr 962 
Hu Jianyi l 601 30}, Tong Xiaoguang [4547 2556€ 342) 
1/7¢ 385 14 , Lin Dianzhong [5677 13 1813] of the Petr 
ind evelopment Science Resear< Acacemy: eological Tect 
is ilit s in the Mesozoi r : a 
Text | Abstract 
The Mesozoic block in the Bohai Bay and its neighborhood 
ire mairly controlled by the tension rift in the north- 
west direction. It can be divided into six large blocks. 
The articie explains the formation of the blocks and the 
evolutionary characteristics. On this basis, the article 
further describes the petrogeological background producing 
il and gas in the Mesozoic Era, and the presence of lucus- 
trine deposits which have a definite ability of oil genesis 
and the presence of many types of trapping conditions where 
\il and gas reserves have been found. The Mesozoic Group 
may become a new system for prospecting oil and gas. 
iy al its neighborhood constitute the most important region 
in ir nation found to contain oil and gas. We have already 
in-depth resear into the formation of the Tertiary System, 
as fields and their itterns of distribution. Yet, the degree 
yp and resear in the Mesozoic Group vered by the Tertiar 
er low \ rding ¢t the distribution of petroleum and gas 
rid, the reserve f l and gas of this period constitute a r 
CV, te 7 t 1 target tratum t it j t ‘ L¢ t 
t ' it tr it I ] ~* | | i 
i } eet | ré in the Me rO]1 r . 
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rure 3, Distribution of the Upper Jurassic-Lower Cretaceous System in Bohai 
Bay and Its Neighborhood 


fhe upper Jurassic-lower Cretaceous Series is distributed more commonly in the 
waters ot Bohai. It is absent on only a few high protrusions. According to 

seismic data, the maximum thickness can reach 4,000 meters. This was discovered 
while drilling a number of wells. But its pattern of distribution and its geo- 
logical tectonics are still not clearly understood. Preliminary analysis shows 
that there are two types of developmental regions, a southern region and a nor- 
ern region. The upper Jurassic Series in the northern region is represented 
the Bozhong 7 well. It consists of volcanic rock series mainly of andesite 
andesite volcanic breccia. The thickness is 558 meters. The lower Creta- 

is Series is represented by the Bozhong 6 well and it consists mainly of grey 
yreyish green mudstone with a thin layer of calci-mudstone, a thin layer of 

», dolomite and several layers of basalt and tuff sandwiched in between. 


e thickness is 340 meters. 


ithern region is a set of volcanic clasolite. Its characteristics are 
ilar to the Qingshan Formation in Shandong. It may be of the lower Cretaceous 


r Jurassic Series-lower Cretaceous Series of the Huanghua Depression ar 


‘attered isins., In the Dongguang area, the remnant area is only 30 

tare kilometers. The lower part is red clasolite and the upper part consi 

t dark mudstone. According to the profiles ot n ind Gan + WE 
tt lower part of the ikou Depression is mainly andesite and basalt. The 
i] rt and ephvt sit jark mudstone. T ’ irt S ir 1c 
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warpin ire also very developed. The longest is the Feicheng-Lingi Rift 
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(he manvtacturing and use of tirewood conserving stoves are not complicated. 
when conscientiously popularized, the use of such stoves would greatly 
increase the supply of energy without compensation. 


Develop Firewood Forests in a Big Way 


[he seve’e reality at present is that each year, the actual amount of 
firewood felled is 3 to 4 times the amount of firewood that can be normally 
supplied by firewood forests and other types of forests. Overly felling 
will cause many green mountains to become barren mountains. Without 
yreen mountains, where would the firewood come from? 


[he way to increase fi-ewood is to plant more firewood forests. The key 
in developing firewood forests shou'd be to plant them in hilly regions 
and plains. All land ‘hat can be planted with trees and grass should be 
fully utilized. There are more people and less land in plains but the 
potential in greening ‘he empty spaces of the "four sides" cannot be 
neglected. Our nation now has 1.83 billion mu of forests, but the per- 
centage of coverage is only 12.7 percent. There are 1.1/7 billion mu of 
wasteland suitable for forestation. If by the year 2000, forest coverage 
throughout the nation can reach 20 percent, then the forested land should 
increase to 2.9 billion mu. Now, the enthusiasm of forestation and 
planting trees has begun throughout the nation. We should guarantee 

that every tree planted lives. This not only can provide firewood, it 
can also basically improve ecological conditions. Japan is far-sighted. 
Even though its population density is greater than that in China, but 

it pays a lot of attention to forestation and the expansion of forests. 
During the more than 30 years after the war, Japan's forest coverage 
increased from 4/7 percent to 68 percent. This is worth learning. 


Another way to increase firewood is to strengthen intensive management 

at present and improve the level of production in forest land. In advanced 
nations, each hectare of forest land has an accumulation as high as 200 
cubic meters. In our nation, it is over 70 cubic meters. But the accumu- 
lation in firewcod forests is only over 16 cubic meters. The potential 

for increase is very great. 


We should also pay attention to reducing the amount of wood as fuel. We 
should carry out appropriate policies and technical measures so that 
forest regions and their neighboring farm villages burn wastes produced 
by the forestry industry. Now, the amount of annual felling of forests 
in our nation is about 200 million cubic meters. Only 1/3 is handed over 
to the state. There is a lot of leeway in utilizing wastes. 


If these efforts are done well, then after 20 years, the amount of fire- 
wood provided rationally by our nation's forests will constitute 1/3 the 
amount of fuel consumed for living in farm villages at that time. This 

is truly "keeping the green mountains forever and utilizing them forever." 














Actively, Steadily and Soundly Develop Marsh Gas 


The efficiency of conversion from fermentation to the use of marsh gas for 
lighting or cooking is 24 percent. Marsh gas is a clean and high grade 
fuel with a high thermal value. At the same time, it can conserve a lot 
of stalks or firewood. 


Our nation has abundant resources to produce marsh gas, including stalks 

of crops, human and animal wastes, tree leaves, aquatic plants and wastes 
from industrial and sideline production based on agricultural raw materials. 
The broad regions south of the Chang Jiang have even better water and heat 
conditions and the results of investment in marsh gas is better. 


Nutrients are basically preserved in the raw materials in fermentation 
(nitrogen loss is only 1 percent). The sediments and water in marsh gas 
pits are superior quality organic fertilizers. They can effectively 
improve the nature of the soil, and they can supply nutritional elements 
to the crops. 


‘rban sewage can similariy provide farm villages with marsh gas and organic 
‘ertilizers after comprehensive treatment. 


Jur nation already has more than 6 million farm families using small marsh 
gas pits. The warsh gas produced constitutes 0.5 percent of the amount 

of farm village energy consumed. We should develop 20 million marsh gas 
pits during the next ten years through effectively organizing populariza- 
tion and technical guidance so that the amount of gas produced will con- 
stitute 5 percent of the total amount of energy consumed in farm villages. 


Our nation's marsh gas production is internationally well known. The 
Philippines, Brazil and Kenya and the governments of many countries have 
invited our nation to send experts to build demonstration marsh gas pits. 
Several dozen countries have sent people to our nation to inspect the 
xperience our nation has obtained in the development of marsh gas to 
solve the conflicts between farm village energy sources and sources of 
energy for fuel, feed and light industrial raw materials. These experi- 
ences have been popularly noted in Third World nations. We should further 
develop marsh gas in a big way. 


Exert Efforts to Develop Local Superiority 


Small hydroelectric power is a farm village energy project that also shares 
international renown with our nation's marsh gas. In our nation, there are 
1,104 counties with smail hydroelectric power resources of over 10,000 kilo- 
watts that can be developed. In 1980, the output of small hydroelectric 
power already reached 12.7 billion kilowatt-hours, constituting 1/3 the 
amount of electricity used in farm villages (not including county-run 
industries). They are an important source of energy for living and pro- 
duction in farm villages. We must fully develop this superiority, rely 
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on local forces to realize comprehensive utilization such as storing water, 
irrigation, generation of electricity and animal culture. 


Small coal pits have served greatly in supplementing the shortage of coal 
for use in farm villages. In recent years, more than 40 million tons Jf 
coal have been supplied to farm villages each year over the past several 
years. in the future, we should strengthen technical improvements and 
sate production, rationally utilize resources, and help small coal pits 
provide more coal to the farm villages. 


Others, such as solar energy, wind energy and geothermal energy, have all 
shown their superiority in different regions. After rational development, 
they will become reliable and effective supplementary energy sources of the 
localities. Yongjin County in Gansu Province is situated in the loess 
plateau. It is dry and it lacks energy. Now, half of the farm families 

in the county are using more than 13,000 solar stoves. They are used about 
200 days out of a year. In combination with firewood-conserving stoves, 
they have improved the situation of a serious lack of firewood throughout 
the county. 


[he energy problem in farm villages involves a broad scientific and tech- 
nical realm. It is also the major worry of the 800 million farmers. We 
must strengthen leadership, do long-term and annual work well, conscien- 
tiously start out from the practical situation and complete this major 
task. 


9296 
CSO: 4013/131 
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SUPPLEMENTAL SOURCES 


EXPLOITATION AND UTILIZATION OF GEOTHERMAL ENERGY IN CHINA 


Beijing QUANGCUO DIRE XUESHU HUIYI LUNWEN XUANJI [SYMPOSIUM ON GEOTHERMICS IN 
CHINA, SELECTED WORKS] in Chinese Oct 81 pp 25-28 


[Article by Wang Dachun [3769 1129 4783] of the Beijing Graduate Department of 
the Wuhan Geological Academy: "Several Problems in Developing and Utilizing 
Geothermal Energy in China" ] 


'Text} Widespread development and utilization of geothermal energy in the 
orld are recent happenings, therefore it has been called a new energy source. 
it is generally believed that this is an energy that has an "unlimited" re- 
serve. But, under concrete conditions, various types of problems will occur 
in the use of geothermal energy. Therefore, considering and studying these 
problems beforehand to seek appropriate methods of solution have become very 
necessary work. Opinions concerning the problem of our nation's present de- 
velopment and utilization of geothermal energy have been proposed for comrades 
to consider. 


[. High Temperature Geothermal Fields Are Products of Specific Geotectonic 
Positions 


At present, the world mainly uses the thermal energy of high temperature geo- 
thermal fields to generate electricity. It is generally believed that the 
temperature of fluids (including water and steam) should be higher than 180°C 
and at least not lower than 150°C before generation of electricity could be 
economical and rational. The temperature of fluids generally used is above 
200°C. Therefore, people believe that only fields with a temperature higher 
than this numerical value can be considered as high temperature geothermal 
fields. 


At present, there is a total of 40 to 50 high-temperature geothermal fields 
that have already been developed or surveyed in the world. These geothermal 
fields are mostly distributed along the edges of plate tectonics--the most 
popular theory of geotectonics in the world at present. There are fewer qu 
tions when this tectonic theory is used to explain the distribution of high 
temperature geothermal fields. 


The edges of plates can be divided into two types according to their proper- 
ties. One type is the location of growth of the plate. This includes the 
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tween 3 and 8 microcalories/square centimeter-second. The basalt of the 


er mantle surges up continuously from the valley of the ridges. The plates 
n the two sides move away from each other at a rate of 1 to 10 centimeters a 


‘ar while at points several hundred kilometers from the mountain ridge, the 
tlow is only about 0.6 microcalories/square centimeter-second. The distribution 
tarts trom the central part of the Atlantic, extends northward, pas through 

[celand, goes straight to the North Pole and southward around the southern tip 

ot Atrica and then turns north and enters the Indian Ocean. Then it divides 
into two branches. One branch extends westward into the Red Sea, then turns 
and passes Ethiopia and Kenya. This is the large rift valley of Africa. 
fhe other branch extends towards the east around Australia and then turns north 


along the western edge of the western part of the North American continent. 
This zone is mostly situated at the bottom of the Pacific. Only the points 


that emerge on land produce high temperature geothermal fields, such as Iceland, 
Ethiopia, Kenya, and the Salton Sea area near the west coast of California in 
the United States. They are all geothermal fields that are being developed or 


Ihe edges of a different nature are the regions where two plates collide and 
die out. The collision oft the Pacific Plate and the Eurasian Continental Plate 
forms an island are series from Kamchatka to the islands of Japan, Taiwan, the 
Philippines, Indonesia and New Zealand and the deep ocean trenches in front of 
the island arc. These ocean trenches are places where the plates dive into the 
upper mantle. When a plate penetrates to a depth of about /00 kilometers, it 
yradually melted and mixed with the upper mantle and then it rises again 
ind approaches or emerges from the ground surface, forming island arcs and a 
low ot andesite and quartz andesite rocks mixed with basalt-magma in the near- 
regions. The high temperature geothermal fields in these regions are mainly 
associated with thi series of magma flow. 


The Mediterranean Sea the region of mutual compression of the African Plate 
and the Eurasian Plate. The situation is more complex. There may be several 
small tragmented plates, therefore, high temperature geothermal fields are 


present in Italy and Turkey on the north side and Algeria on the south side. 


At present, there are three known high temperature geothermal regions in our 
nation, the Yarlung Zangbo Valley, Tengchong Prefecture in western Yunnan and 
laiwan,. Taiwan belongs to the East Asian island arc described above, Its 
geotectonic position is relatively clear. Yarlung Zangbo and Tengchong are 
both situated in the region of collision between the Indian Plate and the Eura- 

ian Plate. The fountains and the fumaroles in Xizang are mainly distributed 
iorth of Yarlung Zangbo. Near the Yangbajing geothermal fields now being devel- 
oped is a relatively broad distribution of neutral and acidic volcanic rocks of 
the Tertiary. Laifengshan beside Tengchong Town is a very new bocca. The las < 
known eruption occurred about 1600 A.D, The substances spewed out were andes t: 
magna f low. Therefore, it seems that tectonically speaking all of the high 
temperature geothermal fields already discovered in our nation at present are 
located in regions of collision of the plates. 
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Whi resent explanation of the distribution of our nation’s geothermal tield 
litferent gyeotectonic theories. This is a good phenomenon because up t 

the present, we have not discovered a geotectonic theory that can satisfactori- 

ly explain all kinds of phenomena. To be a geotectonic theory, it must be 

able to provide a rational explanation of all kinds of geological phenomena 

Geothermics is a geological phenomenon, and it must be explainable by tectoni 


theory. This is the first step. The purpose of explaining it is to seek the 
laws that control the production of such a phenomenon so that they 
to guide the search for geothermal energy. This is the work of the second 
step. Actually, these are tests of the various theories. All existing the 
hat are proven nct to be completely correct should be revised. Comple- 
tion of the work of these two steps will surely promote geothermal work and 
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yeotectonics. 
ll. Mechanism of Geothermal Fields 


fhe mechanism ot geothermal fields first involves the question of the thermal 
source. At present, it is generally believed that magma underneath hig! 
temperature geothermal fields is the main source of heat. Its depth may have 
to reach 5 to 7 kilometers below the ground surface be.ore it can become a 
trong geothermal source. As mentioned before, at the places of growth of the 
‘lates, the basalt magma flow generally emerges directly from the ground or is 
very close to the ground surface. Of course, the places where the plates col- 
ide and where the conditions can satisfy the requirements to become a thermal 
source are unlike the places of growth of the plates where high temperature 
yeothermal fields can be seen everywhere. Take Japan as an example, of the 
four islands, thermal indications are very few on Shikoku Island. Also, for 
example, in our nation's Yarlung Zangbo Valley, there are many places that 
lack thermal indications. Considering the thermal sources, it is very possi- 
ble that this is the result of different depths of the thermal sources. There- 
fore, we should find the locations where it is possible for lava to approach 
the ground surface based on various geophysical data and different tectonic 
theories so as to further study the rational explanation of the distribution 
‘f these thermal sources and to better grasp the indications and direction of 
‘eeking high temperature geothermal fields. 


‘he second aspect in the mechanism of geothermal fields is the mechanism of 
water circulation. There are mainly two ways to obtain thermal energy from 
geothermal fields: One is conduction; the second is convection. Most of the 
abnormal geothermal regions currently known are caused by convection. At 
present, the development and utilization of geothermal energy in the world 
are still at a beginning stage. They mainly rely on geothermal indications 
and they emphasize the utilization of high temperature fluids. The results of 
comparative measurements of the isotope H of hydrogen and D and the isotope 

0 ot oxygen and 0!® have been used to measure high temperature water. It 
has been determined that over 95 percent come from atmospheric rain water. 
This brings out the question as to how rain water can approach the thermal 
sources and produce high temperatures. The simplest situation is that the 
heat storing system is a water containing stratum. The best results can be 
obtained by finding the point with the highest temperature, and this is wher 
the water containing layer and the heat source come together. More frequent] 
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. ine Question of Rationally Utilizing Medium, Low and High Temperature Hot 
water and Improving the Efficiency of Generating Electricity 
fhe development and utilization of geothermal energy begin from high tempera- 
ture hot water. But the number of high temperature hot water regions on earth 
is limited, therefore, we have also utilized dry hot rocks. This is actually 
artiticial high temperature hot water. Yet, that which is truly distributed 
widely is medium and low temperature hot water. This is one point. The second 
int is that hot water 1s not necessarily present in regions that need energy. 
[t can be used to generate electricity for long distance transmission. There- 
fore, geothermal electricity generation is a method to solve the incoordination 
between the distribution of geothermal energy and the regions that use such 
energy. Actually, the most effective way to utilize underground hot water is 
direct utilization. This is because the generation of electricity actually 
utilizes only a small portion of thermal energy, therefore, at present, the 
most efttective method to generate electricity is still being sought. 


New Zealand is a nation relatively advanced in the utiiization of geothermal 
energy. The Taupo depression belt of North 1] | a 4's 209 kisometers and 
is 20 to 30 kilometers wide, But New Zealand still advocates direct utiliza- 
ion. After natural gas fields were discovered, it terminated plans to enlarge 
eothermal electricity generation and changed todirect utilization. This was 
ecause the efficiency of using geothermal energy to generate electricity was 
iot high. Therefore, one of the existing problems at present is to study ways 
to improve the efficiency of utilization of high temperature hot water and 


steam to generate electricity. 


On the other hand, the distribution of geothermal energy in our nation shows 
that most of the energy is distributed in areas of medium and low temperature 
hot water. Of course, we should study how to directly utilize it in indus- 
trial and agricultural production and in lice. In addition, studying ways to 
improve the efficiency of generating electricity by medium and low tempera- 
ture hot water is also an important aspect. At present, our nation already 
as 9 power stations that utilize medium and low temperature hot water to 
enerate electricity. But the amount of electricity generated is all very 
mall and it does not have a lot of use in actual production. Economically 
it is not rational and it can only be used for experimental and research work. 
But since we do not yet have sufficient strength to carry out research and 
improvement of every power station, I personally believe che operation of 
some of these power stations can be stopped so that the limited manpower, 
materials and funds can be concentrated at three points to carry out special 
research and experiments to generate electricity. Such a power station does 
not need to be included in economic and acc unting considerations. Its task 
is to study and explore ways to improve the efficiency of generating elec- 
tricity by medium and low temperature hot water and to establish a foundation 
for widespread application in the future. In general, research should be in- 
tensified in the effective utilization of high temperature hot water, in 
efforts to improve the efficiency of utilization of medium and low temperatu. 
hot water, and direct applications in production and living to improve our 
level of work in these regards. 
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Development and Utilization ot Geothermal Energy, We Mus* Pay Atten- 
Vreventing Pollution and Other Problems 


[he popular saying is that geothermal energy is a clean energy source. This is 
t without reason. A lot of geothermal energy indeed does not involve pollu- 
problems. But sometimes hot water or steam contain harmful components 
which can pollute the air and water, After release, they can also ca pollu- 

tion. For example, the geysers in the United States contain more boron and 
ammonia. The condensed steam cannot be released after use. They tried pumping 
it back to a depth of 2,000 meters to prevent pollution. It seems that pumpinr 
the condensed water vapor back into the water containing layers should not 
produce any probiems, but they believed that even though a year oft tests to pump 
back condensed water vapor have not caused any trouble, it is still difficult 
to guarantee that nothing will go wrong. Also for example, the hot water in 

El Salvador cannot be released because it contains more boron, chlorine and 
arsenic, and El Salvador also tried the method of pumping the water back into 
the water containing layers. The tests were conducted for 2 years aiid this 

did not affect the vroducing wells. But, there is a possibility that the re- 
tilling wells may be blocked by SiO», and therefore the problem is still being 
tested and studied. It can be sen that the prevention of water pollution af- 
ter using geothermal energy to generate electricity should also be a problem 

in the utilization of geothermal energy. 


Some steam contains such harmful gases as H9S and SO». When they are released 
into the air, they will also cause pollution. In addition, they will also erode 
the equipment for generating electricity. For example, the Odake Prefecture in 
japan used geothermal energy to generate electricity. Originally five produc- 
ing wells were used but after 3 years, silicates caused sedimentation in the 
wells and one had to be cevered. in addition, the SO. contained in the steam 
caused some erosion problems. Later, a vacuum jet was installed and the 

problem was solved. The problem of SiO in hot water depositing in the pipes 

can be solved by installing a sedimentation tank. The method is to let the 
water remain in the tank for 1 hour so that SiO» can deposit at the bottom of 
the tank. The turbine is shut down for inspection and repairs once a year to 
wash away the SiO» deposits. The equipment has always worked well in this way 
and the working load has reached 96 percent. Later, the equipment was inspected 
and repaired once every 2 years and the results were not bad. It is not diffi- 
cult to see from this that many components in water and steam can hinder the 
peneration of electricity. We should fully learn foreign experience and les- 
sons in this regard and estimate the various problems that might be encountered 
beforehand and study them to avoid repeating foreign mistakes. 


Our nation's Yangbajing geothermal fields in Xizang have already begun generat- 
ing electricity. But it seems that there are two problems that have not bee. 
noticed. In the composition ot the hot water, the content of HoS is 3 to 6 
milligrams/liter. The content of SiO» is 100 to 250 milligrams/liter. Not 
only so, the content of boric acid in the steam can reach 77.6 milligrams, liter 
and the content of H»S can reach 8 milligrams/liter, etc. All of the HS, 
arsenic, boron, fluorine whether in water or in steam will obviously cause 
pollution when released after the water and steam have been used to generate 
electricity. This problem should be rapidly studied and solved. Otherwise, 

if we wait until visible damage has been caused, it would be too late. 
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other hand, the content of SiO» in water is not small. The cementa- 
tion of the water containing layer of sandy psephyte is the result of Si0- 
deposits after the temperature of the hot water has dropped. This situation 
ot course will also be repeated in the course of generating electricity. In 
view of foreign experience, it seems that this is also the necessary result. 
The problem is that under our present operation to generate electricity, what 
is the rate of deposition and what measures can be appropriately taken to 
eliminate it. This is a problem that must be studied and determined accord- 
ing to our situation. 


In addition, there are also some problems that are worth considering. For 
example, the temperature of the hot water being exploited and utilized at Yang- 
bajing in our nation at present is only 130°C to 160°C. But the amount of water 
produced can reach 2,200 tons/day. Analysis of the iithological composition of 
the hot water system, the amount of flow and the temperature indicates that it 
may be a water containing layer of sandy psephyte heated by the temperature and 
the steam in the heat storing system underneath. The actual heat storing sys- 
tem may very possibly be located at a deeper depth in a certain section of the 
upper reaches of the water containing layer of sandy psephyte. This should be 
the true target of prospecting. This is a problem that should be studied. Of 
ourse, there are still other problems which will not be discussed here. 


inally, another point should be mentioned, That is, many problems may emerge 
uring the course from prospecting to utilization of geothermal energy to 
venerate electricity. It is not an easy task to do this work well. It is hoped 
that the leading agencies can fully consider as much as’ possible the complexity 
of these problems, avoid issuing orders “to generate electricity within a 
fixed time limit" and avoid causing unnecessary loss because of insufficient 
preparatory research and hasty moves. 


1296 
SO: 4013/99 
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'PLEMENTAL SOURCES 


BRIEFS 


METHANE GENERATOR--With the cooperative assistance of the Shanghai Leather 
Industry Research Institute and the Shanghai Internal Combustion Engine Re- 
search Institute, the Shanghai Hongguang Tannery uses the tannery waste water 
and mud of its own plant and that of the neighboring Hongwei Tannery to pro- 
duce methane through fermentation and supplies the "double fuel of methane- 
diesel oil" for the internal combustion engine which successfully powers a 
9,000 kilowatt generator to produce electricity. This experimental unit uses 
a 15 percent diesel oil to start the engine and the supply of methane and 
diesel oil is automatically regulated according to external load changes. It 
is calculated that each 0.65 cubic meter of methane can generate 1 kilowatt 
hour of electricity. Each cubic meter of leather methane is equivalent to 
0.85 kilograms of standard coal. The Hongguang and Hongwei tanneries current- 
ly discharge 3,000 tons of high concentration albumen colloidal waste each 
day. If the entire quantity is treated, 4,000 cubic meters of methane can be 
produced each day. If this is used as fuel to supply a 250 kilowatt methane 
power station operating on a 24~hour continuous basis, 1.85 million kilowatt 
hours of electricity can be generated annually and 1,000 tons of standard coal 
can be saved for the state. Calculations show that the entire investment for 
the construction of a 200 kilowatt methane power station can be recovered in 

l to 5 years. This will not only save large amounts of funding and power 
needed for the treatment of the three wastes but also open a new road for the 
prevention of urban pollution and the development of energy source potentials. 
[Text] [Shanghai DIANSHIJIE [ELECTRICAL WORLD] No 1, 1982 p 35] 5974 


GEOTHERMAL POWER PLANT--The Yangbajing thermal experimental power station in 
Xizang is our country's first power station that directly utilizes geothermal 
steam for power generation. The 1,000 kilowatt unit, the first one installed, 
had operated tor more than 26,000 hours by September 1981 and generated over 
8.9 million kilowatt hours of power. The "light of geothermal” has illuminated 
ihe Xizang plateau. Currently, the second stage project with an installed 
capacity of 6,000 kilowatts has also entered its key stage of installation. 
(Nete: A 3,000 kilowatt unit was completed and started power generation in 
November i981.) [Text] [Shanghai DIANSHIJIE [ELECTRICAL WORLD] No 1, 1982 

p 35] 5974 


CSO: 4013/108 
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CONSERVATION 





'RENMIN RIBAO' ON SHANGHAI ENERGY CONSERVATION 
HK230811 Beijing RENMIN RIBAO in Chinese 20 Sep 82 p 5 


[Article by Yao Xitang [1202 6932 2768) and Jin Xingren [6855 5887 0088]: "An 
Inquiry Into the Economic Results of Energy Conservation in Shanghai"] 


[Text] The scope of energy conservation in Shanghai is very broad. In the 
last.5 years, Shanghai's industry has achieved steady develo ment mainly on 
th. basis of energy conservation. Compared with 1976, energy consumption in 


1981 increased by only 12.2 percent, but the industrial output value increased 
ry 43.7 percent. However, with the change in energy conservation methods and 
the development of energy conservation from a low level to a high level, dif- 
'iculties in energy conservation have become harsher and investment in energy 
conservation needs to be increased. Shanghai's practice in energy conserva- 
tion shows that energy conservation through different methods and at different 
levels will bring about obviously different economic results. Therefore, in 
order to further promote energy conservation in Shanghai and achieve greater 
successes in this respect, one of the important questions which urgently needs 
to be solved is to seriously analyze the economic results of different measures 
for energy conservation and seek better ways for energy conservation so as to 
achieve better results with a fixed investment. 


Measures for Energy Conservation and Their Economic Results 


in Shanghai, the objective of energy conservation isto utilize all energy in a 
most economical and effective way, that is, to produce as many products needed 
by the society and create as much profit and as high an output value as possi- 
ble with a fixed quantity of energy. Therefore, all measures which can save 
energy, reduce energy consumption and substitute an expensive form of energy 
with a cheaper one fall into the scope of energy conservation. To sum up, 
these measures can be divided into the following three main areas: 1) readjust 
the economic structure (including industrial structure, product makeup and 
enterprise setup), and reduce energy consumption, so as to indirectly conserve 
energy; 2) strengthen management, rationally organize production and prevei' 
wasthge of energy, so as to reduce the waste of energy; 3) carry out techni 
cal transformation concerning energy conservation and continually lower enerpy 
consumption by unit products. 


By calculating the total energy conserved through the above three methods, each 
dun of standard coal saved in Shanghai in the last 5 years needed an average cf 
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ti is achieved excellent results in energy conservation over the last 5 

if is because indirect energy conservation and energy conservation by mana- 
rial means too} large hare. (These two areas accounted for a total of 

.) Therefore, in the next 5-10 years, in order to maintain an ex- 
lent economic result in energy conservation in Shanghai, it is necessary, 


- 


While turther carryin uut technical transformation concerning economic con- 
rvation, t ntinue to pay close attention to indirect energy conservation 
rgy conservation by managerial means, which constitute two important 


1i is an industria! itv where almost all of its energy resources need 


. In Shanghai, the proportion of the 
tallurgicai and chemical industries, which heavily consume energy, in the 


; hie ‘ : ‘+= e ., , 7 . 
. Pik ay Ll iti i ‘ it [ rt x lions 
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it potential for ting Shanghai's product makeup. If Shanghai's produc- 
roducts which heavily consume energy, such as steel, iron alloy, 
ical fertilizer and calcium carbide, can be appropriately controlled and 
ind the valuable energy can be shifted to develop products with low 
onsumption ar igh output values such as electronic, textile and 
nical products, more energy will thus be saved and conserved and unit 
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economis tructurs in extensive sphere and many other ways for indirect 
iserving energy exist in Shanghai, a comprehensive industrial city which 
large quantiti: of energy and various raw materials. In 1980, 
inghai produced million dun of steel and 4 million dun of special steel 
roducts. This shows that 80 percent of all steel was processed into special 
roduct If i percent re of steel is processed into special products, 


that wean teel pr t an increase by 50,000 dun and /5,000 dun of energy 
in indirectly be saved. Th shows that great potential can be tapped. In 


year hhanghai « med 2.48 million dun of steel products, but its 
itilization rate wa ot high. The utilization rate of steel products in 900 
echanical and electrical products was only 70 percent. And the utilization 








ite in more than a dozen farm machines was as low as 50 percent. If effort 


ire made to raise the utilization rates, energy in a considerable quantity can 
thus be saved. Every year, Shanghai also consumes many products which have 


heavily consumed energy--for example, 4 million dun of pig iron, 2 million dun 
of cement, 200,600 dun of copper and copper products, 400,900 dun of sulphuric 
acid and 250,000 dun of caustic soda. Waste and losses in every field were 
rather serious. It can be seen that indirect energy conservation has great 
potential. Successful work in this respect will greatly contribute to improv- 


ing the comprehensive economic results of energy conservation. 


Fnergy conservation through managerial means is also a useful way to achiev: 
good economic results while no money is spent. For Shanghai as a whole, ration- 
ally organizing energy transportation and distribution, establishing special- 
ized coordination centers for handling casting, forging, heat treatment, elec- 
troplating and oxygen-making, and strengthening comprehensive energy 
utilization are all eftective measures for energy conservation. In ever: 
enterprise, meticulously organizing production can also save gieat quantities 

it energy and achieve better overall economic results in energy conservation. 


|\HK230813] The Devclopment Stages of Energy Conservation and Their Economic 


\ccording to foreign experience and Shanghai's practice in recent years, energy 
onservation through technical measures can be divided into four stages: 
lL) preventing palpable waste of various types of energy and eliminating energy 
leakage in the process of production and transportation; 2) strengthening 
dispatch work, rationalizing operation and carrying out extensive minor reforms 
in equipment; 3) partially transforming technology and equipment and improving 
energy utilizatica rates; 4) carrying out all-round technical transformation 
and adopting new equipment and technology which can consume less energy. 
Shanghai's energy conservation work in recent years was mainly at the first two 
stages and initially entered the third stage. In general, the work required 
low investment but yielded good economic results, returns equal to investment 
can usually be realized in 1 or 2 years. Viewed from the economic results, the 
mphasis on energy conservation through technical measures in enterprises should 
irst be put on these stages whereby more and better results can be achieved 
sith little money. Practice has proved that it is not a correct approach to 
neglect meticulous work at these stages and blindly develop large-scale tech- 
nical transformation projects, Only after having achieved successes at the 
first stages ca. we gradually carry out partial reform on a large scale and 
overall technical transformation. Careful analysis of availability must be 
made for those necessary large-scale energy conservation projects. The cor- 
rect approach is to choose and start with some projects which have mature tech- 
nical results. It is inadvisable to rush headlong into mass action without 
considering the economic results. A few years ago, some enterprises neglected 
this basic work and looked down on minor reforms. They blindly embarked « 
quite a few projects of generating electricity with remaining heat. \s a 
sult, they failed to achieve the expected success, and some even failed ti 
repay bank loans for these projects. 


All trades should make their plans in accordance with their specific condi- 
tions, choose suitable items for handling energy conservation in a methodical] 
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way and seek step-by-step development so as to achieve better economic results 
in this work, 


Strengthening Energy Conservation Management, Striving To Achieve Better Econo- 
mic Results 


China's principle for developing energy is to "lay equal stress on be exploi- 
tation and conservation and give priority to conservation in the near future." 
Energy conservation has become an important factor for maintaining a steady 
growth in our «conomy. This is of special significance in Shanghai. Many 
measures for energy conservation are put forth in various trades. Therefore, 
an important Link in the work of energy conservation is to strengthen manage- 
ment over these ineasures, seriously study the economic means and investment 
items for energy conservation and strive to achieve better economic results in 
energy conservation. 


Efforts should be made in all fields of energy conservation to change Shanghai's 
economic structure into one of energy economization., Great efforts should also 
be made to conserve various raw materials and materials which are heavy energy 
consumers, so as to improve the overall economic results and achieve the great- 
est results with the least investment. It is not economical to handle energy 
conservation merely carrying out many large-scale technical projects without 
attaching importance to all-round measures including those that can indirectly 
conserve energy. 


For carrying out technical transformation, all enterprises and departments 
should proceed from their respective conditions by analyzing energy conserva- 
tion items at different stages, choosing and starting with the most suitable 
items which can bring in the best economic results. 


The current stress on investment for energy conservation should still be main- 
tained on minor reforms and partial equipment innovations which can yield good 
results in energy conservation and general economic areas so that the limited 

funds for energy conservation during the readjustment of the national economy 

can turn over rapidly and yield the greatest benefits. 


lechnological-economic analysis reports must be prepared before any energy 
conservation items, especially those of importance, are begun. These reports 
should respectively be submitted to the higher authorities for examination. 

When major items are examined, relevant technical experts and economists should 
be invited. Only after their analysis after examination show that the items are 
technically available, economically favorable, financially guaranteed and bene- 
ficial to the national economy as a whole can decisions be made on these items 
and be put into practice. 


It is necessary to strengthen banks' supervision over energy conservation iters. 
If an item involves many fields, after the departments concerned at higher 
levels have examined and approved it, banks should further examine its main 
contents and economic results if loans are to be offered for use. 





CSO: 4013/7 
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CONSERVATION 


CHEJLANG PARTY COMMITTEE, GOVERNMENT ISSUE SPECIFIC REQUIREMENTS FOR 
ENERGY CONSERVATION 


Hangzhou ZHEJIANG RIBAO in nese 8 Jul 82 p 1 


[Article by Fu Cong [0265 5222]: "We Must Persist in the Guiding Ideology 
Centered Around Energy Conservation for a Long Period; Provincial Committee 
and the ?rovincial Government Issue Specific Requirements To Conserve 


F).crgy'] 


[Text] The provincial committee and the provincial people's government 
recently held a meeting to discuss the energy problem. The meeting asked 
the party committee, the governments, the departments and the units at 
each level to persist in the guiding ideology centered around energy con- 
servation for a long period, conscientiously grasp energy conservation to 
assure the development of the national economy and social endeavors. 


The meeting pointed out that our province has a shortage of energy. In 
particular, coal resources are deficient. This has already become an 
important limiting factor in developing the national economy. The way to 
solve this problem is mainly by grasping energy conservation tightly. It 
is important to grasp the following three tasks at present: First, actively 
readjust the product structure so that industrial production of the whole 
‘rovince can gradually advance towards establishing a product structure 
that is highly efficient and that conserves energy. In particular, certain 
products of the chemical industry, the metallurgical industry and building 
materials industry that consume a lot of energy must first be readjusted 

to gradually change the irrational utilization of energy resources. 

Second, we must carry out technical improvement centered around energy 
conservation well. We must first grasp the renovation and rebuilding of 
boilers, vehicles, transformers, water pumps, blowers and industrial kilns 
and such major equipment that consumes a lot of energy. We must develop 
the utilization of surplus heat, establish special technical centers for 
heat treatment, electroplating, forging and casting in cities where indus- 
tries are more concentrated. We must advocate the method of establishing 
heat supply stations for small areas joining several neighboring enter- 
prises. Third, we must grasp energy management tightly. We must establish 
fixed quotas for energy consumption in the production of major industrial 
products, insist on the principle of supplying energy to superior units. 
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The key units that consume over 10,000 tons of standard coal a year in the 
province must implement effective technical measures to strengthen the weak 
links and to continue to improve the rate of utilization of energy. Each 
prefecture and department must establish energy conservation goals and 
specific plans for implementation over several years to truly lower e -gy 
consumption. 


The provincial committee and the provincial government decided to establish 
an energy leading group and asked the governments at each level to establish 
corresponding energy leading groups, to exercise unified commands, and to 
coordinate plans related to energy, cooperation, promotion of readjustment, 
production, supply, management and scientific research. 
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CONSERVATION 


MAJOR ENERGY CONSUMERS URGED TO LEAD ENERGY CONSERVATION 
Hangzhou ZHEJIANG RIBAO in Chinese 5 Jul 82 p l 


[Article: "Major Energy Con umers Must Lead Energy Conservation, Officials 
of the Provincial Economic Committee, Related Departments (Bureaus) and 
Companies Inspected the Work of Nine Key Energy Consuming Enterprises, 
Each Unit Actively Implemented Energy Conserving Measures to Conserve 
Erergy Well"] 


_Text] Recently, comrades of the provincial economic committee and related 
provincial departments (bureaus) and companies heard reports on energy con- 
servation by nine key energy consuming enterprises of the Hangzhou Steel 
Mill, the Hangzhou Glass Factory, the Hangzhou Longshan Chemical Plant, the 
Hangzhou Electrochemical Plant, the Hangzhou Cement Plant, the Jiaxing 
Chemical Fertilizer Plant, the Huzhou Chemical Fertilizer Plant, the 
Jiaxing Minfeng Paper Manufacturing Plant, and the Shaoxing Steel Mill. 
They alsc went to the factories to inspect the implementation of energy 
conserving measures and asked the whole province's major energy consumers 
to quickly produce results in energy conservation. 


The reports and the inspections showed that most enterprises realized 
jefinite achievements in strengthening management of energy conservation 

nd in developing technical improvements centered around energy conserva- 

ion. Among these nine factories, 8 of them registered an increase in pro- 
duction value and profits from January to April of this year compared to 
the same period last year while the consumption of energy dropped from the 
same period last year. A total of more than 13,400 tons of standard coal 
was conserved. The comparable energy consumption of the Hangzhou Steel 
Mill was 1.034 tons, a drop of 0.05 tons from the same period last year, 
next only to Capital Steel Company and ranking second in the same profes- 
sion nationally. But, these factories still have a lot of potential in 
conserving energy. For example, if the Huzhou Chemical Factory can grasp 
the implementation of technical improvements in energy conservation, it 
could conserve an equivalent of over 1,900 tons of standard coal a year. 
If Hangzhou Steel Mill can further its energy conservation work, it can 
conserve another 15,000 tons and more of coal a year. 


The leading comrades of the provincial economic committee and related 
departments (bureaus) also understood and discovered problems that urgently 
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need to be solved in energy conservation at these factories at present. 

Une, some factories did not establish special energy conservation agencies, 
and they did not grasp energy management work tightly. Second, they 
installed only a few meters to measure energy consumption. They used energy 
as if “eating from the big pot." The Shaoxing Steel Mill basically ¢ 5 

not have any meters to measure the use of water and waste is serious. Some 
tactories can utilize surplus heat but they have not fully utilized it. 

For example, the Hangzhou Longshan Chemical Factory discovered in tests 

that 840,000 kilocalories of surplus heat are released in the gas from the 
manufacturing of each ton of synthetic ammonia. If the heat of the smoke 
from the ammonia soda drying furnace is utilized, each day, it can produce 
l2 tons of steam. Third, the rewards system for energy conservation is 

not rational enough. Some enterprises have established overly low standards 
tor rewards in energy conservation and wasting of energy is also rewarded. 
Some enterprises use the method of sharing to reward energy conservation 

and thus hinder the function of energy conservation rewards to encourage 
advanced efforts and stimulate lagging efforts. 


The reports and inspection stimulated these nine key energy consuming enter- 
prises to implement energy conserving measures. The Hangzhou Steel Mill 
strengthened operational management of the 6000-kilowatt steam turbine 
generator of the power plant by aiming efforts at the mill's own weak links. 
The coal gas originally released from the coking furnace was rechanneled 
into the generator boiler. Large lumps of coal were precrushed, thus the 
consumption of coal to generate electricity dropped by 12.8 percent. 

Jiaxing Minfeng Paper Plant provided technical training in energy conserva- 
tion for members of the energy conservation group of the shops and energy 
conservation supervisors of each work section and shift. This has force- 
fully improved the management level in energy conservation by the whole 
plant. 
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CONSERVATION 


BIGGER FINES SUGGESTED FOR FAILURE TO LOWER ENERGY CONSUMPTION 
Hangzhou ZHEJIANG RIBAO in Chinese 5 Jul 82 pl 
[Article by commentator: ‘ ne Urgent Task of Large Energy Users"] 


[Text] Our province has 135 enterprises that consume an equivalent of over 
10,000 tens oi standard coal in energy each year. Their energy consumption 
constitutes over 70 percent of energy consumed by industry. Whether the 
ute of utilization of energy by the province's industry can be improved 

ym a large scale is determined by whether large energy consumers can 
progress by a large scale in energy conservation. 


To push energy conservation of large energy consumers forward and reduce 
energy consumption, the elimination of "pride" is a key. Energy conserva- 
tion of some large energy consumers is not done well because of "pride." 
They consider themselves key enterprises and emphasize guaranteeing supply. 
They supply as much as they need and regardless of the shortage they will 
"guarantee" their own supply, therefore, they use energy wastefully and 
they waste energy at will. This way of thinking is wrong. So-called 
guaranteeing supply does not mean that wastefulness is allowed. Recently, 
the provincial economic committee has notified 11 enterprises which have 
consumed too much energy. Many of them are key enterprises. All key 
enterprises must learn the lesson. 


Energy conservation, regardless of profession and regardless of what products 


are manufactured, must be emphasized by all. Enterprises that produce 
products that are in short supply generally have a greater potential for 
energy conservation. In this sense, these enterprises should grasp energy 
conservation work even better. They should see that our energy conserva- 
tion work is still far behind the advanced levels! There is always some- 
thing better elsewhere. Even some of the enterprises that have reached the 
advanced level in conserving energy still lag behind others in many aspects. 
All thoughts of self contentment are inconsistent with the actual situation 
in our province and such thoughts should not be entertained. 


Grasping energy conservation is to grasp the large energy consumers. At 
present, we must first inspect the implementation of energy conserving 
measures, learn from the advanced, seek out the gaps, use the advanced as 
the model, concretely push energy conservation further. In particular, 
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, 


those enterprises that use too much energy must be urged to reduce their 





energy consumption by strong and forceful measures. Enterprises that do not 


reduce their energy consumption over a long period should limit their pro- 
duction, cease production or be fined more severely according to regula- 
tions. Therefore, it is hoped that all large energy consumers will cc~ 
scientiously strengthen energy conservation, concretely conserve energy 
for survival, use energy conservation to realize speed and use energy con- 
servation to seek development. 
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CONSERVATION 


CRITICIZED, ENTERPRISES REDJCE ENERGY CONSUMPTION 
Hangzhou ZHEJIANG RIBAO in Chinese 5 Jul 82 p l 


[Article: "Conscientiously Accepting Criticism, Concretely Grasping 
Energy Conservation; Eleve:r. Plants Including Wenzhou Chemical Plant 
Reduced Energy Consumption"] 


[Text] Eleven enterprises, including the Wenzhou Chemical Plant, that were 
otified and criticized by the provincial economic committee for consuming 
oo much energy actively improved work with the help of the local govern- 
vents and concerned departments. During recent months, their energy con- 
sumption visibly dropped. By the end of May, the energy consumption of 
the seven factories of the Wenzhou Chemical Plant, the Pingyang Nitrogenous 
Fertilizer Plant, the Linghai Chemical Fertilizer Plant, the Chunan Cement 
Plant, the Jiaxing Cement Factory, the Xinchang Cement Factory, and the 
Hangzhou Printing and Dyeing Factory had dropped to below the maximum limit 
for single unit consumption established by the province. Although energy 
consumption of the Leqing Nitrogenous Fertilizer Plant, the Xianju Silk 
Factory, the Quzhou Silk Factory and the Huzhou Cement Plant did not drop 
to the provincial standards, it dropped by a large scale from the previous 
level of consumption. 


\fter these eleven factories were criticized, they conscientiously inspected 
ne problems that existed with the help of city and county administrative 
departments of their localities, lifted their spirits, improved the style 
of work, strengthened leadership, exerted efforts to lower energy consump- 
tion as quickly as possible. The Hangzhou Printing and Dyeing Plant read- 
justed and strengthened the energy conservation leading group of the party 
headquarters of the plant and correspondingly established an energy conserva- 
tion group in the shop and an energy conservation officer in the shift, and 
preliminarily formed a three level energy management network. The staff of 
the Quzhou Silk Factory including the plant manager and the secretary all 
understood the duties of energy management, strengthened management of 
boilders and coal piles, and each day, they posted the actual energy con- 
sumed by each shift, and established energy consumption indices as condi- 
tions for evaluation and giving of awards by the leadership. The Chunan 
Cement Plant organized cadres above the shop director level to ioin the 
shift in work, grasped first hand data, and solve the problems in time. 
It also decided to withhold monetary awards to all members of the factory 
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before energy consumption dropped, and deducted 5 percent of the wages of 
the plant leadership. In technical measures, each plant mainly organized 
activities for technical improvement centered around energy conservation. 
[he Pingyang Nitrogenous Fertilizer Plant always used cement coal briquets 
as raw material in the past. Thermal stability was low and the amoun’ f 
white coal used was high. Now, it has changed to using the new technique 
of carburized coal briquets. In half a month, the amount of white coal 
consumed per ton of ammonia dropped 516 kilograms. The Jiaxing Cement 
Plant originally burned 1.3 tons of coal to operate its baking room. Now, 
after rebuilding the furnace chamber, the two furnace doors were changed 
to one furnace door, and the daily amount of coal consumed dropped by 0.4 
tons. The Xinchang Cement Plant used local resources and mixed fuel with 
oil shale and reduced coal consumption. The Hangzhou Printing and Dyeing 
Plant utilized two holidays when the plant was shut down to concentrate 
technical forces to inspect, repair and rebuild its machinery. Three main 
shops using steam were repaired and 23 gas leaks were plugged. The Wenzhou 
Chemical Plant clarified the duties of maintenance and repair workers and 
improved key equipment that easily malfunctioned, increased reserve equip- 
ment, and guaranteed normal operation of the equipment. 


Although these eleven factories improved, compared to the advanced levels 
of other units in the same profession, they are still far behind. At 
present, cadres and workers of these factories are continuing to carry out 
technical improvements centered around energy conservation to strive to 
reduce energy consumption further within a short period and to realize 
better economic results. 
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SUPPLEMENTAL SOURCES 


ECONOMIC, POLLUTION CONSIDERATIONS OF GASOLINE/METHANOL MIXTURES EXPLORED 
Chongqing XIN NENG YUAN [NEW ENERGY SOURCES] No 5, 5 May 82 pp 49-53 


[Article by Fuel Mixture Te ting Section, Sichuan Fiber Factory: "Gaso- 
line/Methanol Fuel Mixtures for Automobiles"] 


[Text] As eurly as the 1930's, not long after the synthesis of methanol, 
re “earch was begun in Germany on the use of methanol as an automobile 

vel [1] During the Second World.War, methanol was used for engine fuel 
.n Germany and the Philippines. [2] Since the Middle East War in 1973, 
arge amounts of manpower and material resources in England, the U.S., 
japan, Germany, and other countries have been devoted to study gasoline- 
methanol mixtures as automobile fuels in order to develop alternative 
sources of fuels and to solve the energy crisis, and there has been rapid 
progress. [3-6] Outside of China, there are three main approaches at 
present to the use of methanol as a fuel: (1) methanol as a substitute 
for gasoline; (2) gasoline-methanol mixtures as automobile fuels; and 

(3) synthetic automobile fuels from methanol. The second approach has 
been the most popular one, and certain achievements have been made. 


In China, the Taiyuan Chemical Fertilizer Plant and other organizations 
have been testing methanol-gasoline mixtures as automobile fuels and have 
ade progress. [10] 


The octane value of methanol is quite high. The theoretical heat of com- 
bustion is also quite similar to gasoline. The gasoline-methanol combina- 
tion is an ideal mixture for fuels. Not only is there the opportunity to 
save large amounts of gasoline, but also there is a new energy source for 
our country. Thus there may be very important consequences. 


Starting from last November, our factory has done intensive testing on 
gasoline-methanol fuel mixtures and has made certain progress. Because of 
the better anti-knock properties of the mixed fuels as compared to pure 
gasoline, both dynamometer and road tests have found that power and economic 
characteristics of gasoline-methanol fuel mixtures are either close to or 
superior to pure gasoline. Proper understanding of various characteristics 
would probably give us blends that are superior to gasoline and the results 
would be very satisfactory. 
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[. “hysical Properties of Gasoline and Methanol 


The physical properties of gasoline and methanol are quite different. 
Compared to gasoline, combustion of methanol requires 44% of the amount of 
air, and the heat of combustion is only 45% of gasoline. The heat of 
vaporization of methanol is a factor of 3 higher than gasoline. The octane 
value of methanol is about 8 units higher than high quality gasoline. 
Methanol may be mixed in any ratios with water, whereas gasoline basically 
is insolubie in water. Thus pure methanol or methanol-gasoline mixtures 
with high methanol contents are unsuitable for use in motor vehicles 
produced in China. However, the dynamometer and road testing results have 
shown that fuel mixtures containing 10-30% methanol may be readily used. 


[1. Properties of Gasoline/Methanol Fuel Mixtures 
l. Miscibility of gasoline and methanol 


The miscibility between gasoline and methanol depends on temperature and 

the composition of gasoline. In order to study the effects of temperature 
on the miscibility of gasoline and methanol, we have carried out experiments 
at various temperatures with 70# gasoline and high quality methanol from 

our factory. The results are given in Fig. 1 as the binary phase diagram 

of the gasoline-methanol system. The region above curve A is the miscible 
region. The region below curve A is the separation region. It may be seen 
that the temperature effects are quite prominent in the miscibilities of 
gasoline and methanol. Special attentions should be given to these effects 
when fuel mixtures are used. For example, above 32°C, methanol and gasoline 
are miscible in any proportions. The solubilities of methanol in gasoline 
decrease very rapidly when temperature changes from 32°C to 20°C (from 

about 35% to 10%). The solubility decreases (increases) by about 2% for 
every 1°C drop (rise) in temperature. When temperature decreases from 

20°C to O°C, there is a slow decrease in solubility from about 10% to 5%. 
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[In order to improve the solubility of methanol in gasoline, we have carried 
out experiments where additional components are added. The results are 
shown as curves B, B’ and C in Fie 1. Comparisons of curve B (addition of 
1.5% n-butanol) or curve C (addition of 3% acetone) with curve A clearly 
show the change in the solubilities of methanol in gasoline. 


2. Effects of water 


Although gasoline itself is insoluble in water, it can pick up moisture 
easily after mixing with water. Furthermore, gasoline-methanol mixtures 
would separate into layers after absorbing more than the allowed amount of 
moisture. We have carried out experiments on methanol and methanol-gasoline 
fuel mixtures in order to . the effects of water on these fuels. Our 
experimental results are a sllows: (1) The average amount of water 
absorbed by pure methanol  . 0.064% and is approximately a factor of 6 or 
7 higher than gasoline-methanol mixtures; (2) Although the addition of 
n-butanol ccs not influence significantly the amounts of water absorbed 
by gasoline-methanol mixtures, we have found that the mixtures with 
sutanol did not separate into layers after 5 days, whereas the mixtures 

ithout n-butanol began to separate into layers after only 3 days. Obvi- 
usly, the addition of n-butanol increases the woisture resistance of these 
uel mixtures. In addition, we have tested the moisture resistances of 
iixed fuels with various amounts of methanol in the absence of additional 
components. Our experimental results indicate that the moisture resistances 
are higher at elevated temperatures and at higher methanol contents for 
gasoline-methanol fuel mixtures. 


The allowable amounts of moisture in gasoline-methanol fuel mixtyres also 
vary with the aromatic hydrocarbon contents of the gasoline.|7»8 If the 
aromatic content is high in the gasoline, the allowable moisture content 
in the fuel mixture and the moisture content are also high. 


}, Moisture resistance with the addition of a third component 


we have asked whether the addition of a third component would improve the 
moisture resistance in addition to the better miscibility. Our experi- 
mental results have indicated that the moisture resistance has the sequence 
n-butanol > isobutanol > isopropanol > acetone. It may be seen that the 
third component not only improves the miscibility of gasoline and methanol, 
but also improves the moisture resistance of the fuel mixture. Our results 
are in general agreement with the literature. [8 


Ill. Testing of the Characteristics of the Gasoline/Methanol Fuel Mixtures 
l. The question of heat values 
It is well known that engine efficiencies are influenced by the heat values 


of a standard cubic meter of the combustible gas mixture rather than the 
heat value of the fuel itself. For oxygen-containing fuels such as methanol 
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r ethanol, the heat of combustion is somewhat low, but so is the theoretical 
mount of air required tor combustion; the theoretical heat value of the 
‘ombustible gas mixture is actually slightly higher than gasoline. It may 
seen that the theoretical heat value of combustible gas mixtures usinz 
yasoline-methanol ftuel mixtures is not inferior to pure gasoline. Suh -citu- 
tion oft tuel mixture tor pure gasoline would not decrease the engine effi- 
clency and may even improve the thermal efficiency. This has been confirmed 
by dynamometer tests. 


Ze The quest ion ot octane values 


The octane number is an important index for the antiknocking quality of 
yasoline for automobiles. The higher the octane number of the fuel, the 
better the antiknocking characteristics; the engines can then operate at 
higher compression ratios with better gasoline mileage and saving fuel. 
this has important consequences for improved qualities and economics of 
the petroleum products. In order to study the effect on the octane number 
1 leaded gasoline upon the addition of methanol, we have asked a related 
organization to measure the octane values of 70# gasoline after the addition 
of methanol. The octane numbers of 70# gasoline with 10%, 15%, 202%, 25% 
ind 30% methanol are 75, 75.6, 76.4, 77.2 and 78 respectively. These 
values are obviously higher than the octane value of 74 for pure 70# gaso- 
line. These mixtures are even better for high compression ratio engines 
with better efficiencies and economics than pure gasoline. 


- Dynamometer tests 


in order to evaluate the gasoline-methanol fuel mixtures, we have requested 
the research organization of the Department of Transportation to perform 
dynamometer tests on these fuel mixtures. The results are as follows: 


(1) When the amourt of methanol in the mixture is less than 202%, the fuel 
mixtures may be used in the engines and carburetors without any modifi- 
cation. When the amount exceeds 20%, there are obvious reductions in 
engine efficiencies and increases in fuel consumptions. 


(2) Because of the higher octane values of gasoline-methanol mixtures as 
compared to pure gasoline, it is advantageous to increase the conm- 
pression ratios « of the engines. 


(3) Based on dynamometer tests with "Liberation CA-10B" engines and on 
the analysis of the combined power and economics data, the best com- 
pression ratio for 20% methanol in gasoline fuel mixtures is about 
6.4. 


4, Exhaust gas analysis 


lt has been reported|1] that the addition of 15-30% methanol to gasoline 
can greatly improve the pollution to environment. However, others have 











reported|10] that the exhaust gas from 852% gasoline-15% methanol mixture 
has higher aldehyde content as compared to pure gasoline. In order to 
study the effect of this type of f:'°l mixture on the environment, we have 
requested the Environmental Pro’teccion Agersv to perform dynamometer tests 
on fuel mixtures with different methanol contents. They have measured 
the contents of NOx, CH20 and CH30H in the exhaust gas. (Other pollutants 
such as CO and hydrocarbons are not measured because of equipment limita- 
tions.) The test results have shown that NOy concentration gradually 
decreases with higher methanol contents in the fuel mixture. Except for 
individual cases, concentration is lower as compared to pure gasoline. 
The concentrations are also lower than the Japanese exhaust gas standard 
of 1973 (2200 ppm) and are close to the 1980 Japanese standard (1390 ppm). 
From the viewpoint of NOy “he only pollutant, then the use of fuel 
mixtures has no effect on « ronmental pollution. Formaldehyde contents 
of exhaust gases from fuel .ixtures are several times higher as compared 
to pure gasoline. Formaldenyde content increases with methanol content 
in the fue These results are in basic agreement vit previous veports 
in the literature. Furthermore, the Environmental Protection Section of 
tactory have monitored the air composition at the driver's seat and 

he nearby atmosphere for three types of automobiles. The measurements 
ear the driver's seat have indicated that the NOy content for 30% methanol 
uel mixture is lower than the permitted level for residential districts. 
xcept for the “Liberation” which has a formaldehyde content slightly 
higher than the residential districts, the formaldehyde content for the 
other two vehicles is lower than the permissible level. Methanol concen- 
trations exceed the permissible levels for residential districts, but is 
still lower than the concentrations in garages. The levels have also been 
monitored in the atmospheres near the tailpipe exit (20 cm. for Beijing 
Jeep, 120 cm. for “Liberation” and "East Wind" automobiles). Although the 
sampling point is quite close to the tailpipe exit, the NOx, formaldehyde 
and methanol levels are still lower than the permissible levels in garages. 
‘or a moving automobile, there is natural diffusion of the exhaust gases 
nto the atmosphere and the pollutants would be dispersed. There should 

» no noticeable effect on environmental pollution. 


IV. Road Tests 


Dynamometer test results have indicated that gasoline-methanol fuel mixtures 
have favorable characteristics. However, these results should be verified 
with actual road testing. Therefore, starting from last November, we have 
carried out long-term road tests with fuel mixtures containing 10-307 
methanol on three types of automobiles: Liberation, East Wind and Beijing 
Jeep. Comparisons of results over a one-year period are as follows: 


(1) The power and economic characteristics of mixed fuels with 10-307 
methanol are close to or superior to pure gasoline. isoline consump 
tions per 100 kilometers are siightly lower than the national standard 
values on the average. 
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(2) The fuel mixtures have better antiknock characteristics than gasoline. 
(3) Exhaust gases also cause less environmental pollution. 


(4) Starting is easy. There are no troubles such as vapor locks. T 
overall result if quite satisfactory. 


As we have mentioned previously, the characteristics of gasoline-methanol 
fuel mixtures and pure gasoline are somewhat different. At present, all 
gasoline engines produced in China are designed specially to suit the 
characteristics of gasoline. For the fuel mixtures, certain modifications 
in fuel and electrical systems are necessary to optimize the results. 


[In our road tests, in addition to the combustions of fuel mixtures, we have 
also tested the mixed combustions of gasoline and methanol from separate 
tanks. The test results have shown that the latter procedure has advantages 
and may be used year around not effected by the weather. 


V. Economic Evaluation 


From the results of the dynamometer and road tests, we may give a preliminary 
evaluation for the economics of gasoline-methanol fuel mixtures. The price 
of methanol is $750 per ton. The price of gasoline is $728 per ton. The 
price of methanol is slightly higher by $22 per ton. Road tests with the 
fuel mixtures have shown that fuel consumptions are slightly lower than the 
national standards for three types of automobiles. The fuel consumptions 
for fuel mixtures and for gasoline are quite close. We have not added any 
other component to our fuel mixtures. Therefore, the cost of using fuel 
mixtures is only slightly higher than pure gasoline, thus it is feasible 
economically to use fuel mixtures. From another point of view, the use 

of fuel mixtures would save previous petroleum. For a Liberation driven 
over 50,000 kilometers at the national standard gasoline mileage, the use 
of 30 percent methanol mixture would save 3,150 kilograms of gasoline. 
Tremendous amounts of gasoline may be saved if all automobiles would use 
fuel mixtures. This has important consequences in the development of the 
society and the economics of our people. 


VI. Special Problems Associated With the Use of Fuel Mixtures 
1. The problem of layer separation 


In the use of gasoline-methanol mixed fuels, not only we require a fixed 
amount for methanol (20-30%), but also there must be no separations into 
layers for all four seasons of the year. Special attentions should be 
paid to the following: 


(1) Effect of temperature: As we have mentioned previously, there are 
large temperature effects on the miscibility between methanol and 
gasoline. In practical applications, special attentions should be 
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given to weather changes in order to avoid layer separations and their 
detrimental effects. In winters, the fuel mixtures should be heated 
if necessary and should be th: -mally insulated. The heating may be 
done by utilizing the exhaust gases or hot waters from the radiator 

of the automobile itself. An alternative is the use of separate tanks 
for methanol and gasoline and the use of mixed combustion. 


(2) Effect of moisture: Gasoline-methanol mixtures have high affinity for 
water and low moisture resistance. If no special precautions are 
taken, then there would be layer separations even in summer (over 30°C) 
when the moisture content exceeds the allowed value. Thus we have to 
be careful with the preparation, storage and use of these fuel mixtures 
and we have to prevent »isture pickups which may cause layer separa- 
tions. 


(3) Additional components: Test results have shown ti.at at low tempera- 
tures (stich as in winter), additional components not only ca: improve 
the miscibility between methanol and gasoline, but can also improve 
the moisture resistance. However, these additional components are 
usually more expensive. For example, the costs are $2,400 per ton 
for n-butanol and $1,800 per ton for acetone, about 3.3 and 2.5 times 
more expensive than gasoline. Thus we must consider the economy 
carefully in order to decide about these additional components. 


2. Vapor Lock Problems 


Addition of methanol changes the distillation curves of gasoline. When 

20% methanol has been added to gasoline, the 20% distillation temperature 
decreases by 15°C or more, the vapor pressure increases by about 0.8 kg/cm2. 
There would be more vapor locks when mixed fuels are used as compared to 
pure gasoline. For practical applications, the fuel pump should be moved 

to a location not effected by engine heat. 


Cold Start Problems 


Because of the higher heat of vaporization of methanol (288 Kcal./kg.), 

the cold starting ability is poor. Pure methanol would cause cold starting 
problems. However, the heat of vaporization of gasoline at 88 Kcal./kg. is 
considerably lower and the cold starting ability is also much better than 
methanol. Even for the fuel mixtures containing 20-30% methanol, the 
effects on cold starting abilities are not too serious. 


4. Air/Fuel Ratio 


The theoretical amount of air is 14.8 kg. for 1 kg. of gasoline, thus the 
air/fuel ratio is about 16:1. Methanol is different from gasoline in havin; 
a high oxygen content (49.9% by weight); the theoretical amount of air is 
6.5 kg. per kg. of methanol. Thus the fuel mixtures would require slightly 
less amounts of air as compared to pure gasoline, and it is necessary to 
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select the proper air/fuel ratio for a particular composition so that the 
combustion of the tuel would be complete. Preliminary calculations have 
shown that with properly controlled air/fuel ratios, the heat lost through 
the exhaust gas would be reduced by about 20% for fuel mixtures as compared 
to pure gasoline with resultant improvements in the thermal efficiencie~ of 
the engines. The economics of fuel mixtures is enhanced. 


5. Problems of safety 


Like gasoline, methanol is a combustible material with specific toxicities 
and can form explosive mixtures. Special attentions should be paid to these 
characteristics. In practical applications, safety precautions should be 
taken strictly; leaks and drippings should be avoided. 


6. Problems for the use of fuel mixtures 


According to the characteristics of various types of automobiles, different 
compositions of fuel mixtures and different compression ratios may be 
selected, the “uel and electric systems should be optimized. In the use 

of tuel mixtures, special attention should be given to the temperature 


eftects of these mixtures. Objectives can be reached only by the proper 
operations. 


7. Other problems 


Pure methanol may dissolve or swell plastics, rubber and leather products. 
In the presence of moisture, pure methanol may corrode aluminum, magnesium, 
copper, steel and other metal products. Attention should be paid to these 
effects. Methanol-resistant materials such as teflon should be used for 
the crucial parts. 


After long term road testing, no abnormal corrosions have been found for 
the engine pistons. Furthermore, there have been great reductions in 
carbon deposits in engine combustion chambers. The engine operations have 
remained normal. 


Conclusions 


|. The characteristics of gasoline-methanol fuel mixtures are similar to 
pure gasoline. The power and economical characteristics are close to or 
superior to pure gasoline. The fuel mixtures may be used for automobiles. 


2. The fuel mixtures have higher octane number and better antiknock proper- 
ties as compared to pure gasoline and are even more suitable for higher 
compression engines. 


3. Compared to pure gasoline, the exhaust gases from using fuel mixtures 
have lower NOy contents and slightly higher formaldehyde contents. The 
formaldehyde content is iess than the permitted levels in garagaes. The 
use of these fuel mixtures would not cause much environmental pollution. 
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4. From the overall points of view of power, economy, environmental pollu- 
tion from exhaust gases, etc., fuel mixtures containing about 20% methanol 
are suitable. The recommended compression ratios are € = 6.4:1 or above 
for the engines. 


5. Moistures and temperatures have large effects on the fuel mixtures. 

In winters, fuels should be heated and thermally insulated in order to 
prevent layer separations. During preparation, storage and usage, special 
attentions should be paid to the dryness of the equipments and containers 
in order to prevent contaminations by moisture from the atmosphere. 

6. Two modes of usages of fuel mixtures may be considered: Combustions 
of mixed fuels or mixed combistions of fuels from separate tanks. The 


second mode is better becau it is not effected by temperature or moisture 
limitations. 


7. It is not necessary to add another component to gasoline-methonol fuel 
mixtures. ihis is important for the economics and for practical applica- 
ti 
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Note: Additional information may be obtained by directly contacting 
Szechuan Fiber Factory. 
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